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Januaiy  19,  1904. 

G.  A.  BouLEXOER,  Esq.,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretaiy  read  the  following  i-eport  on  the  additions  made 
to  the  Society's  Menagerie  in  November  1903 : — 

The  registered  additions  to  the  Society's  Menagerie  dui'ing  the 
month  of  November  wei-e  40  in  number.  Of  these  9  were  acquiied 
by  presentation,  2  by  purchase,  and  29  were  received  on  deposit. 
The  total  number  of  departures  during  the  same  period,  by  death 
and  removals,  was  130. 

Amongst  the  additions  special  attention  may  be  directed  to  a 
fine  young  male  Orang-TJtan,  obtained  by  pm-chase  on  Nov.  27. 
The  animal  is  probably  about  six  years  old,  and  had  been  tamed 
by  sailors.  It  is  very  active  and  lively,  much  moi-e  so  than  Orangs 
uimally  are  in  captivity,  when  they  are  very  liable  to  mope  and 
I'efuse  food.  This  Oiung  had  been  placed  in  a  compaitment  of  the 
Ape  House  along  with  the  Gibbon.  It  was  chained  at  first  and 
kept  under  observation.  The  Gibbon  and  the  Orang,  however, 
soon  made  friends,  and  although  the  latter  is  still,  as  a  precaution, 
chained  at  night,  the  experiment  seems  to  be  a  success  and  the 
two  apes  are  much  more  lively  and  in  better  condition  becaase  of 
their  association. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  December  1903  : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
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month  of  December  1903  wei*e  54  in  number.  Of  these  19  wei-e 
jicquired  by  presentation  and  35  were  received  on  deposit.  The 
total  number  of  deaths  during  the  same  period  wa*;  130. 


The  Secretary  eidiibited  two  skins  of  adult  male  specimens  of 
7'rachelotis  barravit,  the  common  cinnamon-coloured  Bustaixl  of 
the  Tmnsvaal,  and  made  the  following  remarks  on  them  : — 

These  fine  skins  were  sent  to  me  by  Captain  Richai*d  Crawshay, 
F.Z.S.,  who  shot  them  at  Piet  Retief,  Transvaal,  and  at  his  re- 
quest are  going  to  the  National  Collection.  Captain  Crawshay 
writes  that  these  bii*cls,  although  very  common  at  Piet  Retief ,  are 
extremely  waiy  and  cunning,  but  if  taken  unawai*es  may  be 
approached  by  moving  ix>und  them  in  lessening  cii-cles.  At  sun- 
rise and  sunset  their  sonoix)us  call  **  chakwaka ;  kwaka  "  may  be 
heaiti  on  all  sides,  but  the  bii-ds  themselves  ai*e  seldom  seen  and 
are  silent  by  day  and  night.  Captain  Crawshay  observed  that  the 
feet  and  bills  of  the  bii-ds  had  a  strong  odour  of  formic  acid,  and 
he  believes  from  examination  of  the  contents  of  the  stomachs  that 
they  feed  largely  on  termites  and  red  ants.  I  have  myself  cai-e- 
f  ully  examined  the  stomachs  of  two  specimens  which  he  was  kind 
enough  to  send  me.  That  of  one  specimen  wus  full  of  Indian  com, 
with  remains  of  some  jKiinted  leaves,  and  a  number  of  bix^ken 
fi-agments  of  large,  yellowish-red  ants.  The  stomach  of  the  other 
specimen  w^a^j  filled  by  a  bi*own  ma*w  of  about  the  appearance  and 
consistency  of  shag  tobicco,  and  was  composed  of  vegetable  fibi*es 
with  innumenible  fnigments  of  small  ants  and  some  pieces  of  the 
integument  of  beetles. 

I  have  compareii  these  skins  carefully  with  the  small  collection 
at  the  Natuml  History  Museum.  There  is  a  good  <leivl  of 
variation  in  the  colonition  of  adult  males.  In  mast  of  the 
specimens  the  cinnamon- brown  of  the  back  of  the  neck  is  con- 
tinued some  little  way  l)etween  the  shouldei-s,  but  in  one  s})ecimen 
the  dusky  colour  extends  to  the  beginning  of  the  nei-k.  The 
webs  of  some  of  the  inner  primaries  are  white  i-ather  than  yellow. 
T.  harrovii  ap|)ears  to  Iw  clasely  simihir  to  T.  senegcdensia.  In  the 
British  Museum  Catidogue  of  Birds  (vol.  xxiii.  1894,  pp.  310 
312)  there  is  some  confusion  as  to  the  colounng  of  the  inner 
primaries  of  T.  seneycdenmsj  which,  in  the  description  of  that 
bird,  are  correctly  stated  to  have  white  or  pde  tawny  on  the  inner 
webs,  while  later,  in  the  desciiption  of  7\  harrovii^  it  is  stateil  that 
"  some  of  the  inner  primaries  are  marked  with  sandy  colour  at 
the  base  of  the  inner  web,  whereas  they  are  entirely  black  in 
T.  seneyaletisw"  In  the  si>ecimens  of  both  species  that  1  have 
examined,  the  colouring  of  these  feathers  is  alike,  white  or  pile 
tawny  on  the  inner  webs.  It  is  given  tus  a  sj>ecitic  distinction, 
that  in  T.  harrovii  the  tail-fejithei-s  are  tlevoid  of  the  second  band 
of  black  aci-oss  the  dorsal  siuface.  These  fetithers  vaiy  in 
T,  harrovii ;  in  one  of  my  specimens  the  feathei-s  have  the  broad 
black  tip  and  a  second  band  of  black  higher  up,  pi*ecisely  as  in 
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T.  senegcdenais.  Another  distinction  made  is  that  in  T.  barrami 
the  sandy  rufoiiis  of  the  back  of  the  neck  is  can-ied  up  to  the  head 
without  the intei-vening  shade  of  gi*ey  found  in  T.  seiieyaleims.  The 
intervening  shiide  of  gi^ey  occurs  in  a  specimen  of  a  young  male  of 
T.  bajTovii,  and  in  my  two  specimens  of  that  bird,  which  api>etir 
to  he  adult,  thei*e  are  titices  of  it.  The  two  species,  however,  are 
easy  to  sepaiiite.  T,  seiiegalensis  is  much  paler  in  colour,  especially 
on  the  liack,  and  in  T.  harrovii  the  patch  of  black  on  the  thi-oat 
is  iai-ger  than  in  T,  seiiegalensis  and  runs  up  in  a  point  towards 
the  chin. 

Mr.  R.  1.  Pocock,  the  Superintendent  of  the  Gaitlens,  exhibited 
two  pliotogiuphs  (one  of  which  is  shown  in  text-lig.  1),  kindly  taken 
by  Mr.  J.  fiblliott  Darling,  F.Z.S.,  of  a  young  hybrid  Waterbuck 

Text-fig.  1. 


Hybrid  Wat«rback  lietweeu  Kobus  defassa  unctuosua  ^  and  K.  ellipsipri/muus  9  • 
Nearly  3  months  old. 

1* 
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between  Kobtta  cl^'fccssa  mvctuotfaa  S  and  Kobua  eUip»iprymnii8  $ , 
bred  in  the  Society's  (lardens.  The  period  of  ge^stjition  of  the 
female  waa  cai*efully  i-ecoi-ded  by  H.  Muiiro,  the  keej)ei*  in  cliarge 
of  the  Antelopes,  and  pi*oved  to  be  nine  months  and  ten  days, 
extending  fi-om  January  14th  to  October  24th,  1903.  The  young 
animal  therefore  wa«  not  quite  thi-ee  months  old  at  the  time  of 
writing.  In  geneiul  colour  it  favoured  the  dam  rather  than  the 
sire,  being  decidedly  less  rufous  in  tint  than  the  latter,  although 
not  so  grizzly  black  as  the  foi-mer.  Thei'e  was,  however,  pi-actically 
no  trace  of  the  white  elliptical  rump-mark  so  clmnicteiistic  of 
K,  eUipsiprymniLs^  which  indicate<l  reversion  to  the  ancestiiil  type 
of  coloiu'. 


Mr.  Oldfield  Tliomas,  F.R.S.,  exhibited  the  skin  and  skull  of  a 
(Gazelle  (text-fig.  2),  which  had  been  obtained  by  Mr.  A.  E.  Buttei- 
during  his  recent  expedition  into  Noith-eaat  Africa. 

Text-fig.  2. 


Skull  and  Iion»>  ot  (razvfla  soemmerrintjii  butteri,  miI)>i).  nov. 

The  (iazelle  wh.s  ji  member  of  the  Gazelia  soemmerrmgii  gitmp, 
but  was  distinguished  exkmially  fi-om  true  soemmerriuyii  and 
f/.  8,  herherana  i)y  its  smaller  size,  und  the  presence  of  a  distinct 
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pygal  black  band,  this  band  l)eing  represented  in  thase  animals 
only  by  a  scarcely  jiereeptible  darkening.  The  black  facial  hands 
were  unusually  strong  and  sharply  defined,  that  running  through 
the  eye  being  considerably  more  developed  than  in  the  other 
forms.  There  was  also  a  very  faint  trace  of  a  dark  lateral  band. 
The  fur  of  the  neck  from  the  withers  to  halfway  up  the  neck  was 
reversed  forwards  along  the  middle  line. 

Tlie  skull  was  conspicuously  smaller  than  in  either  of  the  two 
allie<i  subspecies,  but  was  genemlly  similai*  in  details.  Tlie  horns 
ha<l  the  type  of  curvature  characteristic  of  the  true  Abyssinian 
soenimerringii,  but  wei*e  thinner,  longer  in  proportion  to  the  size 
of  the  skull,  their  basal,  parallel  portion  was  longer,  and  they  were 
less  widely  expanded  al)ove,  as  shown  in  the  figure  ;  the  tips  were 
very  abruptly  curve<l  inwards. 

The  measurements  of  the  skull  and  horns  were  as  follows  : — 

Skull  :  greatest  length  219  mm.,  basal  length  198,  givjitest 
hreatlth  98 ;  muzzle  to  orbit  118;  nasals  57  X  24 ;  nasal  oj)ening 
61  X  25  ;  gnathion  to  front  of  anterior  pi-emolar  55  ;  length  of 
upper  tooth-series  65. 

Horns :  length  round  cur\*es  on  front  and  inner  aspect  333  mm. 
(13*1  in.);  circumference  at  base  120. 

Ekpially  adult  skuUs  of  aoeinmerrinijii  and  herherana  were  about 
220  mm.  in  basal  length. 

The  habitat  wa.s  south  of  the  Dana  River,  in  the  Boran  country, 
about  5^  N.  lat. 

Mr.  Thomas  considered  that  this  Gazelle  represented  a  new 
subspecies  of  G.  soemmerringii,  and  proposed  to  name  it  G,  s,  hntteri 
in  honour  of  its  discoverer,  by  whom  the  tyj)e  specimen  had  been 
pi-esented  to  the  National  Museum  (B.  M.  No.  4.1.20.1). 


Mr.  Macleod  Yearsley,  F.R.C.S.,  F.Z.S.,  exhibited  an  aneurysm 
of  the  abdominal  aort:i  from  a  Jaguar  and  photographs  of  one  in  a 
Turtle.  Both  specimens  were  in  the  College  of  Surgeons*  Museinn, 
the  latter  being  Hunterian.  The  aorta  in  the  cjuse  of  the  Jaguar 
was  extensively  atheromatous.  The  following  are  the  descriptions 
of  the  specimens : — 

*'  321 2.  The  abdominal  aorta  of  a  Jaguar  (presented  to  the  Royal 
College  of  Surgeons  by  the  Council  of  the  Zoological  Society  of 
London),  of  which  a  small  portion  of  the  wall  is  dilated  into  a 
spheroidal  aneurj'smal  sac,  alwut  two  inches  in  its  chief  diameter. 
The  sac  is  nearly  full  of  firm  laminate<l  coagulum.  Aroimd  its 
mouth,  and  in  isolated  patches  on  several  other  parts  of  the  artery, 
the  internal  coat  appears  slightly  thickened,  and  there  are  deposits, 
probably  of  fatty  matter,  beneath  it.  Over  many  of  these  deix)sits, 
also,  small  portions  of  the  inner  coat  have  been  removed,  leaving 
smooth-edged  apertures  like  ulcers,  some  of  which  are  very  close- 
set,  and  give  the  remains  of  the  internal  coat  in  some  jmi-ts  an 
iiTegular  reticulated  appearance.  Wherever  ^-hLs  disease  has  ma<le 
much  progress  the  artery  Ls  slightly  dilated. 
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"  31 50.  The  aorta  of  a  Turtle  (photographed  from  a  Hpecimen  in 
the  Hunterian  Collection,  Royal  College  of  Surgeons),  in  which, 
without  any  obvious  morbid  change  of  structure,  a  small  conical 
aneurysm  is  formed  by  dilation  of  a  portion  of  all  the  coats.  Tlie 
base  of  the  cone  Ls  formed  by  the  mouth  of  the  aneurysm,  and  one 
of  its  borders  projects  a  little,  like  a  narrow  semilunar  valve." 


The  following  papei-s  were  read  :  — 

1.  A  Monograph  of  the  f -oleoptera  of  the  Genus  Hipjyor- 
rhinusy  Schh.  (Curculionidae).  By  Guy  A.  K.  Marshall, 
F.Z.S. 

f  Received  November  12, 1903.] 
(Plates  I.-  IV.*) 

Since  the  time,  now  more  than  thirty  years  ago,  when  Fahi-jeus 
described  the  collections  made  by  the  Swedish  surveyor  and  ex- 
plorer, Wahlberg,  the  Curculionidte  of  South  Afiica  have  received 
comparatively  little  attention  from  systematists,  and,  so  far  as  the 
genus  Ilipporrhimis  is  concerned,  only  a  bare  half-dozen  isolated 
species  have  been  described  by  Peringuey,  Faust,  and  Fairmaire 
during  that  period.  As  a  rasult  of  this  a  considerable  amount  of 
imdascribed  material  has  accumulated  in  collections,  so  that  I 
have  found  it  necessary  to  recognise  provisionally  no  less  than 
fifty  new  species,  the  describing  of  which  has  necessitated  a 
complete  revision  of  the  genus.  For  much  of  this  material  1  am 
indebted  to  the  liberality  of  my  fellow- entomologists  in  South 
Africa,  and  especially  to  the  Rev.  Father  O'Neil,  of  Dunbrody, 
near  Uitenhage;  Dr.  H.  Brauns,  of  Willowmore,  Cape  Colony; 
and  Mr.  C.  N.  Barker,  of  Natal ;  all  of  whom  have  generously 
presented  me  with  examples  of  any  species  I  required  from  their 
collections.  Dm-ing  a  few  days'  stay  in  Cape  Town  I  was  able  to 
look  through  the  fine  series  of  Hipporrhini  in  the  South  African 
Museum  and  also  in  Mr.  Peringuey  s  private  cabinet.  The  latter 
gentleman  not  only  placed  all  his  material  at  my  dispasal,  but  kindly 
handed  over  to  me  his  MS.  of  a  monograph  of  the  genus  which  he 
had  begim  to  write  in  French  many  year's  ago.  Although  I  have 
not  been  able  altogether  to  accept  the  antingement  and  sub- 
division of  the  genus  propase<l  by  Mr.  Peringuey,  yet  I  have 
availed  myself  of  several  interesting  notes  and  observations  made 
by  him,  and  have  adopted  one  of  his  pit)pose<l  new  genei'a. 

A  great  part  of  my  work  was  effects!  in  the  Insect  Room  of 
the  British  Museum  during  the  summer  of  1902,  and  I  have  to 
gratefully  acknowledge  the  courteous  assistance  aflforded  me  by 
both  Mr.  C.  J.  Gahan  and  Mr.  G.  J.  Anx)w  during  the  many 

•  For  ex|ilaiiatioii  of  tlie  Platt"«,  >ee  p.  141. 
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houns  which  I  spent  there.  During  a  stay  in  Oxfoi-d,  my  kind 
friend  Prof.  Poulton  gave  me  the  freest  access  to  the  vahmhle 
collections  in  the  Hope  Department,  which  i-esult-ed  in  the  dis- 
coverj'  of  a  number  of  the  missing  Schonherrian  types  of  Curcu- 
lionidse,  including  one  Hipporrhinvs,  the  rare  //.  capicola  Gyl. 
The  present  paper,  however,  was  only  rendered  possible  by  my 
visit  to  Stockholm,  where,  through  the  kindness  of  Profs.  Auri- 
villius  and  Sjostedt,  I  was  able  thoroughly  to  study  the  original 
collections  of  Schonherr  and  Chevrolat,  as  well  as  all  FShrseus* 
types  in  the  general  Museiun  collection. 

1  have  personally  examined  examples  of  all  the  species  describe^l 
in  this  paper,  n-ith  the  exception  of  four  only;  although  it  Is 
quite  possible  that  in  the  ca«e  of  some  of  Gyllenhars  species,  the 
types  of  which  have  been  lost,  my  identification  from  the  descrip- 
tion only  may  eventually  prove  to  be  incorrect.  The  four  species 
referred  to  are  cariniroatris  Gyl.,  auhUneatua  Gyl.,  coronatits 
Fst.,  and  quadrispiiumts  F.  Possibly  the  last  specie,**  does  not 
belong  to  the  genus  at  all,  for  Fabricius*  description  is  useless  for 
the  purpose  of  identification.  Wherever  it  has  been  possible — 
and  this  was  fortunately  so  in  the  great  majority  of  cases — the 
type  specimens  have  been  examined ;  but  unfortunately  in  the 
case  of  the  collections  made  by  Ecklon  <fe  Zeyher  and  by  Dr^ge, 
Schonherr  appears  to  have  returned  a  number  of  his  types  to 
the  collectors.  The  whereabouts  of  these  types  I  have  so  far 
failed  to  trace.  Mr.  Peringuey  kindly  lent  me  for  examination  a 
printed  price-list,  issued  by  Ecklon  &  Zeyher,  of  all  their  South 
African  insects,  from  which  I  inferred  that  their  collection  was 
distributed  piecemeal  in  many  directions.  Mr.  Peringuey  further 
says  that  when  he  first  came  to  the  South  African  Museum  that 
Institution  possessed  a  series  of  named  Coleoptera  presented  by 
these  collectors,  but  the  insects  were  so  damaged  by  Anthreni  &c. 
that  they  could  not  be  preserved.  It  is  possible  that  some  of  the 
types  were  destroyed  among  them.  A  son  of  Dr^ge,  the  botanist, 
is  now  liWng  in  Port  Elizabeth,  but  he  informed  me  that  he  liad 
no  remembrance  of  his  father's  collections  beyond  that  they  ha<l 
been  sold  by  auction  by  Thorey  either  in  Altona  or  Hamburg. 
Provided  the  labels  have  not  been  removed,  the  missing  types 
might  yet  be  recognised,  for  Schonherr  appears  to  have  labelle<l 
all  the  specimens  which  he  returned  to  his  correspondents.  This 
is  only  one  example  of  the  great  disadvantage  of  the  tendency  to 
hoard  up  type  specimens  in  private  collections,  which  are,  for  the 
most  part,  liable  to  be  dispersed  upon  the  death  of  their  o\*Tiei's ; 
the  disappearance  of  the  types  often  resulting  in  endless  confusion 
and  unnecessary  labour  for  futiu^  workers.  One  could  almost 
wish  that  it  might  be  possible  to  render  it  obligatory  for  the  type, 
or  at  least  a  co-type,  of  every  species  describecl  in  England  to  be 
placed  in  the  National  Collection,  in  order  to  insiu-e  its  accessibility 
to  all  students.  In  the  Coleoptera  especially,  the  immense  in- 
crease every  year  in  the  number  of  described  species  should 
emphasise   the   importance    of    attempting    to    simplify   future 
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Hystematic  work  by  the  centralisation  of  type  specimens;  and 
every  truly  scientific  systematist  should  recognise  his  moral  obli- 
gation to  assist  in  achieving  this  end. 

The  genus  Hipporrhinus,  as  here  defined,  comprises  138  species, 
which  vary  very  considerably  both  in  size  and  general  facies,  as 
might  be  anticipated  in  the  case  of  a  widely  distributed  genus  of 
wingless  and  slow- moving  insects.  Lacordaii-e  was  of  the  opinion 
that  the  genus  could  not  I'emain  as  constituted  by  Schonherr,  but 
would  have  to  be  subdi\4ded.  He  laid  special  emphasis  on  the 
differences  in  the  development  of  the  ocular  lobes  of  the  prothorax, 
the  length  of  the  scape,  and  the  length  and  sculpture  of  the 
i-ostrum ;  but,  on  the  other  hand,  he  admitted  that  he  had  seen 
very  few  of  the  smaller  species  described  by  (Jyllenhal.  Had  he 
l)een  acquainted  with  a  larger  number  of  species  he  would  probably 
have  modified  his  opinion,  for  the  differences  upon  which  he  relied 
will  be  found  to  merge  so  much  one  into  another  as  to  make  it 
veiy  difficult  to  draw  a  satisfactory  dividing  line  anywhere. 
Even  so  impoitant  a  character  as  the  direction  of  the  scrobe  can 
scarcely  be  regarded  here  as  of  genei'ic  value,  owing  to  the  manner 
in  wiiich  the  varioas  forms  tend  to  grade  off  into  each  other ;  or, 
again,  different  types  may  be  found  in  species  otherwise  very 
closely  allied,  as,  for  example,  in  crispattia  F.  and  infacetv^  Gyl. 
It  Ls  often  contended  that  the  erection  of  geneiu  in  such  cases 
facilitates  classification ;  but  this  can  only  be  the  case  if  the 
I'esulting  groups  ai*e  homogeneous  in  appearance  and  distinguished 
at  least  by  some  well-defined  sujierficial  character.  It  can  only  be 
hoped  that,  despite  its  obvious  shortcomings,  the  synoptic  key 
supplied  hei^with  will  sufficiently  assist  identification  as  to  atone 
for  the  retention  of  so  large  and  vai'iable  a  genus. 

Taking  as  a  staiting  point  the  tribe  Hipporrhinides  as  pro- 
posed by  Lacordaire,  it  may  conveniently  be  divided  into  the 
following  genem  : — 

1 .  (2).  Pix>thoi^x  without  ocular  lol>e8 ;  eyes  small,  round,  an<l 

pi*ominent    (Jyclmmis  Schh. 

2.  (1).  Pix)thorax  with  ocular  lobes;  these  lobes  ai'e  occasionally 

considerably  i-educed,  but  in  these  cases  the  eyes  are 
large,  elongate,  and  sulxlepressed. 

3.  (4).  Eyes  short  oval     Epichthoi}  ivs  Schh . 

4.  (3).  Eyes  elongate,  acuminate  below. 

5.  (6).  Upper  edge  of  eye  elevated  above  the  level  of  the  forehead. 

*0rigeiie8,  gen.  nov. 
(Type,  Hipporrh'mtta  caUidus  Gyl.) 

6.  (5).  Upper  edge  of  eye  not  elevated. 

7.  (8).  Rostrum  always  more  or  less  dilated  at  apex.     First  joint 

of  funicle  subcylindrictil,  not  bix)ader  than  second. 
Mandibles  dissimilar,  the  left  usually  larger  and  broadly 
overlapping  the  right,  the  apices  bixjadly  rounded  when 
closed Hipporrhmus  Schh, 
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8.  (7).  GeiMe  compressed ;  rofitrum  never  dilated  at  apex,  parallel- 
sided,  or  even  slightly  subulate.  Mandibles  equal  in 
size,  of  almost  similar  shape,  scarcely  overlapping  when 
closed  and  the  united  tips  sharply  acuminate.  First 
joint  of  funicle  subcompressed,  distinctly  broader  than 

second  when  viewed  laterally "^Stramia,  gen.  nov. 

(Type,  Tanyrrhynch^is  coatirosiria  Boh.) 

Of  the  above-named  five  genei-a  the  first  three  are  confine<l 
entirely  to  the  Cape  Colony,  Stramia  occurs  in  Natal,  Orange 
River  Colony,  and  the  Eastern  districts  of  Cape  Colony ;  it 
probably  will  be  found  also  in  the  Ti-ansvaal,  but  it  does  not  yet 
extend  north  of  the  tropic.  Ilipporrhimis  has  a  much  wider 
range,  extending  on  the  ea.stem  side  of  the  continent  from  Natal 
to  Abyssinia,  and  on  the  west  fix>m  Cape  Town  to  Angola.  But 
it  is  in  the  Cape  Colony  that  the  genus  attains  its  gi*eatest 
development,  and  it  appears  to  flourish  even  in  the  most  arid 
districts  ;  indeed  it  is  noticeable  that  these  insects  steadily 
diminish  the  nearer  we  approach  the  heavier  rainfall  and  moi'e 
luxuriant  growth  of  the  eastern  littoral,  and  it  is  only  along  the 
higher  plateaux  that  the  genus  penetrates  into  the  tropics. 

The  Table  on  pp.  8  &  9  will  give  a  good  idea  of  the  general  dis- 
tnbution  of  the  genas.  Unfortunately  in  all  the  older  collections 
the  specimens,  if  labelled  at  all,  merely  bear  the  vague  locality 
"  Cape  of  Good  Hope  "  or  "  Caffraria."  In  the  ca.se  of  the  Cape 
Colony  species  given  in  the  table,  there  is  little  doubt  that  they 
were  all  captured  within  that  area,  the  only  uncertainty  being 
whether  they  are  from  the  Ea«^tern  or  Western  Districts.  In 
ortler  to  make  the  tiible  more  complete,  I  have  ventured  on 
an  opinion  in  these  doubtful  cases,  all  of  which  are  marked 
with  a  ?. 

Upon  analysing  the  figures  shown  above,  we  can  more  clearly 
perceive  the  distributional  relationship  existing  between  the 
various  areas,  which  may  best  be  shown  in  tabular  foinn. 


i 


District. 


I  Cape  Colony,  West .  66     i 

East  .  19    I 

Natal I      7 

.Transvaal 12 


Orange  River  Colony 

,  Khodesia    

•  Angola  

'  Central  East  Africa. 


2 


3 

1 

1 

(17) 

8 

3 

8 

(24) 

6 

3 

6 

(8) 

3 

C 

4 

1 

3 
6 
4 

(11) 


*  For  description  see  Appendix. 
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The  most  Htriking  |X)int  in  connection  with  these  figui*e«  i^ 
the  marked  isolation  of  the  south-western  insect  fauna  as  com- 
pared with  that  of  the  rest  of  the  sub-continent.  Of  the  93  species 
of  Ilipporrhimis  occurring  in  the  Cape  Colony,  only  three  are  at 
present  known  to  exceed  its  limits.  Of  these  one  is  the  most 
wide-ranging  8.  African  species,  fumis.  The  others  are  qimdri- 
nodis,  of  which  1  have  seen  only  a  single  example  from  Natjil  ; 
and  binodis,  a  littoral  species  which  extends  from  Algoa  Bay  along 
the  Natal  coast  and  up  to  Delagoa  Bay.  The  insect  fauna  of  the 
Omnge  River  Colony  is  at  present  so  little  knou-n,  that  the  figures 
in  the  above-given  table  can  give  no  true  idea  of  the  occunvnce 
of  Ilipporrhimis  in  that  region ;  but  it  seems  probable  that  the 
genus  has  extended  from  its  original  headquartei*s  in  the  south- 
west through  that  Colony  into  the  Transvaal,  rather  than  through 
the  forest- regions  of  the  Transkei,  Pondoland,  and  Natal.  It  must 
l)e  noted,  however,  that  nothing  whatever  is  known  at  present  of 
the  Curculionidap  of  Basutoland  or  Griqualand  East. 

This  presumed  migration  of  the  genus  is  supported  by  the 
gradual  diminution  of  the  species  northwards,  and  also  by  the 
fact  tlrnt  the  only  two  which  occur  to  the  north  of  the  Zaml)esi, 
viz.  tentvegranosits  and  nyohsce^  are  clearly  only  modified  forms 
of  common  South  African  species,  viz.  furvua  and  asper  respec- 
tively. The  progenitoi-s  of  the  two  former  species  probably 
extended  their  range  at  a  time  when  the  mountainous  backbone 
of  Eastern  Africa  was  more  continuous  than  it  is  today,  for  within 
the  tropics  the  genus  does  not  apj>ear  to  exist  below  the  3000  ft. 
level.  From  Natal  and  the  Transvaal  the  northwai-d  movement 
has  probably  taken  place  along  the  eastern  face  of  the  inland 
plateau,  for  the  insects  of  Umtiili  (3700  ft.)  show  many  affinities 
with  the  fauna  of  those  Colonies  which  are  not  obser>'able  at 
Salisbury,  only  1 75  miles  north-west  of  it.  At  present  only  five 
species  of  ITipporrhinus  have  been  found  at  Umtali ;  of  these 
only  two  occur  also  at  Salisbury,  whereas  no  less  than  four  out  of 
the  five  are  Transvaal  sj>ecies.  So  far  as  the  coastal  belt  is  con- 
cerned, Delagoa  Bay  is  the  most  northerly  point  from  which  the 
genus  has  been  recorde<l,  and  it  Ls  doubtful  whether  it  extends 
very  much  further ;  for  it  is  certainly  absent  from  Beira,  3^' 
within  the  tropic,  where  Mr.  P.  A.  Sheppanl  has  been  carefully 
collecting  Coleoptera  for  some  years  past. 

Tlie  southern  origin  of  Ifipporrhinnshwthev  receives  interesting 
confirmation  from  the  fact  that  some  of  its  nearest  allies  ai^e  to 
be  found  in  Australia.  Indeed  in  the  case  of  certain  species  of 
the  genus  Leptopa,  so  close  Ls  the  genei-al  resemblance  to  llippor- 
rhimis  that  they  are  frequently  included  in  the  latter  genus  in 
(X)l lections.  However,  the  nearly  allied  South  African  Somatotides 
show  an  even  closer  structural  atfinitv  with  the  Amycterides  of 
Austi-alia.  The  existence,  in  jwst  geological  epochs,  of  some 
land  connection  lietween  South  Afi'ica  and  Australia  is  rendered 
highly  probable  by  the  occurrence  of  similar  affinities  in  widely  dif- 
ferent ordei-s  of  animals  and  plants,  which  cannot  be  satisfactorily 
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explained  on  the  supposition  of  a  common  northern  origin.  We 
have  therefoi'e  some  gi'ounds  for  supposing  that  the  genus 
Hipporrhmus  has  been  originally  derived  from  an  Australian 
stock. 

The  beetles  of  this  genus  are  heavy,  slow-moving  insects,  and  a 
large  number  of  them  are  practically  ten-estrial  in  their  habits, 
feeding  on  low  plants  or  herbs  and  i*eadily  falling  to  the  ground 
when  disturbed.  Many  of  the  larger  species,  however,  such  as 
sererus,  funms,  apectrv/in^  sulcirostris,  <kc.,  are  arboreal,  possibly 
because  their  larger  size  would  render  them  too  conspicuous  on 
small  plants.  The  colouring  of  all  the  species  with  which  1  am 
acquainted  in  the  field  is  ceiiainly  pi-ocryptic,  and  this  is  probably 
true  for  the  whole  genus.  Although  the  elytra  of  the  larger 
species  are  not  nearly  so  hai*d  as  those  of  Br(ichyceru8,  the  hard- 
ness and  conical  tubercles  of  these  foims  doubtless  afibi'd  them  an 
efficient  protection  against  the  smaller  insectivorous  animals. 

Nothing  whatever  appears  to  be  known  of  the  eai'lier  stages  of 
the  genus. 

HiPPORBHIXUS  Schh. 

Head  convex  on  the  vei-tex,  forehead  often  flattened,  occasionally 
excavate;  eyes  lai-ge,  elongate,  transverse  and  depressed,  often 
separated  fit)m  the  rostrum  by  a  lateral  funx)w  of  variable  depth. 

Rostrum  veiy  vnriable,  longer  than  the  head,  stout,  cui-ved, 
moit?  or  less  dilated  apically  and  increasing  in  depth  from  base 
to  apex,  deeply  fun-owed,  costate  or  carinate,  sometimes  with  a 
stout  tubercular  prominence  at  base ;  scrobes  either  directed  to 
l>enaith  the  base  of  the  rostrum,  in  which  case  they  are  always 
deep,  or  entirely  latei-al  in  position,  when  they  may  be  either 
stmight,  oblique  or  sinuate,  and  ai*e  sometimes  shallow.  The 
under  surface  is  usually  se{)arated  fi-om  the  hetul  by  a  nioi*e  or 
le«s  pronounced  transvei-se  basal  furrow,  which  can  best  be 
oljserveil  by  examining  the  rostrum  in  profile. 

AiUeinue  iuseited  close  to  apex,  moderately  long  and  stout ; 
.scape  gradually  clavate,  usually  reaching  the  anterior  margin  of 
eye,  but  often  shorter  and  occasionally  exceeding  its  posteiior 
miirgin ;  funicle  with  the  two  basal  joint^s  elongate  and  usually 
equal,  the  remaining  joints  short,  equal,  or  gradually  diminishing 
iipically ;  club  oval,  acuminate  and  articulate. 

Prothorax  transverse,  with  its  sides  rounded,  sometimes  angu- 
Lited  or  even  armed  with  a  stout  spine,  the  l>asal  margin  truncate, 
apical  mai-gin  truncate,  convex  or  concjive ;  ocular  lobes  i*ounded, 
moderately  prominent,  but  occasionally  much  i-educed ;  the  upjier 
surface  moi-e  or  less  closely  set  with  tubercles  or  gi-anides. 

Elytra  ovate  or  oblongo-ovate,  convex,  sharply  declivous  i)08te- 
liorly,  soldered  together  at  the  suture  and  without  wings  beneath, 
punctato-  or  granulato-stiiate,  all  the  intervals,  or  at  least  the 
alternate  ones,  with  regular  rows  of  tubercles  or  granules ;  apices 
of  the  elyti-a  often  separately  pi-oduced,  sometimes  in  both  sexes, 
but  usually  moi^  so  in  the  female  than  in  the  male. 
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Abdomen  with  the  necond  segment  shorter  than  the  third  and 
fourth  together  and  sepai'ated  from  the  first  by  a  faint  curveil 
incision,  the  I'emaining  incisions  deep  and  straight,  the  intercoxal 
piece  bi-oad  and  truncate  ;  metastemum  veiy  short. 

Legs  modei-ately  long ;  femora  clavate,  the  posterior  paii*  not 
nearly  reaching  the  apex  of  the  elyti*a ;  the  anterior  and  inter- 
mediate tibisB  with  their  internal  apical  angles  strongly  incurved, 
the  anterior  pair  with  their  innei-  edges  always,  the  posterior 
pairs  fi-equently,  denticulate;  tarsi  usually  broad  and  spongy 
beneath,  the  fii-st  joint  nearly  always  longer  than  the  second 
or  thii*d,  very  mrely  longer  than  these  two  together,  the  second 
and  thiitl  joints  generally  equal ;  the  three  l)asal  joints  usually 
of  al)out  the  same  width,  but  the  third  strongly  lobate  and 
sometimes  broader  than  the  othei*s ;  claws  modeiute,  simple,  and 
fi-ee;  anterior  coxw  contiguous,  intermediate  pair  nearly  so. 

To  prevent  misunderstanding,  it  may  be  explained  that  in  de- 
scribing the  sculptui'ing  of  the  elytra  the  space  between  the 
sutui-e  and  the  fii-st  stiia  is  called  the  first  interval.  This  system 
was  adopted  by  Gyllenhal  in  his  earlier  descriptions  (e.  g.  pastil- 
larius),  but  in  his  later  work  he  calls  this  interval  the  sutui-e, 
and  the  next  interval  the  fii-st ;  in  this  he  is  followed  by  Fihiwus. 


Synoptic  Key  to  the  Genics  Hipporriiinus. 

1.  (64.)    KcMtrum  cut  otf  from  hoid  by  a  very  deep  transverse 

dorsal  iiiciNioii  at  banc. 

2.  (5.)    Uostrum  with  a  stout  basal  tubercle. 

3.  (t.)    Kowh  of  ^"auules  on  intervals  2  and  4  of  the  elytra 

i      ccasiu}^  abruptly  before  a|K»x     1 .  if .  appendiculaiua  Gyl. 

4.  (3.) ,  Hows  of  granules  on  hitervals  2  and  4  uniformly  con- 

<      tinuous  to  apex   *2,  H.  comirostris  Gyl. 

5.  (2.)    Kostrnm  without  a  ba^I  tubercle. 

6.  (11.)  I  Hodv  with  a  distinct  metallic  bronze  retlcxion ;  hind 

tibia;  of  ^  very  strongly  curved  below  middle. 

7.  (8.) '  Kostnini  with  a  deep  central  furn)w;  the  lower  lateral 

;      sulcus  on  the  rostrum  distinctlj*  shorter  than  the 

upper    3.  H.  verrucosus  h. 

8.  (7.)    Ilostnim  without  a  central  furrow  ;  the  lower  lateml 

sulcus  as  long  as,  or  longer  than,  the  upjicr. 

9.  (10.)  t  Basal  half  of  rostrum  shiny,  with  scattered  fine  |mnc- 

tuation;    the  second  joint  of  funiclc  longer  than 

first  in  the  ^   4.  i/.  o<ij-««  Mshl. 

10.  (9.)    Rostrum   rugosely   punctured  throughout  ;   the  two 

basal  joints  of  funicle  in  ^  ci|ual,  or  with  the  tii*st 

slightly  longer    5.  H,  ruffirostris  Oy\. 

11.  (6.)    Body  black  ;  hind  tibia;  of  ^  normal. 

12.  (19.)    Intervals  2  and  4  on  elytra    without    granules   or 

tubercles. 

13.  (16.) !  Intervals  3  and  5  tuberculate,  at  least  towards  apex. 

14.  (15.)    Intervals  3, 6,  and  7  with  remote  tubercles  throughout. 

6.  If.  serienodosus  Gyl. 

15.  (14.)  I  Intervals  3,  5,  and  7  with  undulating  costs  anteriorly 

'      but  tuberculate  towards  apex   7.  If.  seriatus  Gyl. 

16.  (13.)  I  Intervals  3  and  5  devoid  of  tubercles,  but  strongly 

carinate. 

17.  (18.)  I  Intervals  2, 4,  and  6  narrow,  subcostate,  and  with  very 

sparse  pide  scaling ;  punctures  on  el^lra  ocellated. 

8.  H.  cafft  r  Thunb. 
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18.    (17.) 


19. 
30. 

(12.) 
(23.) 

21. 

(22.) 

39. 

(21.)  , 

23. 

(20.) 

25. 

(33.)! 
(32.)' 

26. 
27. 

28. 

(29.) 

(28-1 
(27.5^ 

29. 

(36.) 

30. 

(31.) 

31. 

(30.) 

32. 

(25.) 

33. 
34. 
36. 
36. 
37. 

(24.) 
(63.) 
(60.) 
(45.) 
(38.i^ 

38. 

(37.)  j 

39. 

(W.) 

41. 

(39.); 

(42.) 

42. 

(41.) 

43. 

(«.) 

44. 

(43.) 

4«. 

(36.) 
(49.) 

47. 

(18.) 

48. 

(47.) 

49. 
50. 

(46.) 
(53.) 

51. 

(62.) 

52. 

(51.) 

IntervftU  2, 4,  mid  6  broful,  qaitt;  plane,  and  with  dense 

white  or  ochreous  scaling ;  punctures  on  elytra  not 

ooellated    9.  H.  quadrUituatu$  Gy\. 

Intervals  2  and  4  on  elytra  granulate. 

Interval  3  with  large  conical  tubercles  at  least  from 

middle  to  apex. 
Rostrum  with  a  central  carina;  elytra  without  true 

acaleii,  but  with  recumbent  pale  8et«!.      10.  H.  tetulotm  (tyl. 
Kottrum  without  a  central  carina ;  el>'tra  with  scat- 
tered large  round  whitish  scales  11.  H.  gravidut,  Hp.  nov. 

Interval  3  evenly  granulate  throughout,  or  at  most 

with  a  single  tubercular  prominence  on  or  near  the 

declivity. 
Rostrum  without  a  central  carina. 
Elytra  broadly  ovate,  not  transversely  rugose,  but 

with  regular  rows  of  granules  or  small  ciosely-set 

punctures. 
Elytra  distinctly  sulcate ;  sulci  granulate. 

Forehead  longitudinally  rugose   12.  If.  verrucellus  Gyl. 

Forehead  with  two  distinct  fovea)  separated  by  a 

narrow  carina 13.  H.  obesus  Oy\. 

Elytra  not   sulcate,   densely,  regularly   and   evenly 

tuberculate  throughout,  with  small  rounded  tubercles. 
Interval  3  with  a  distinct  tubercular  prominence  on 

the  declivity ;  forehead  not  impressed.      14.  U.  congeatm  Mshl. 
Interval  3  without  any  prominence;   forehead  with 

two  longitudinal  impressions    16.  IT.  namaquuB^  sp.  nov. 

Elytra  heart-shaped,  transversely  rugose,  and  with 

rows  of  large  and  remote,  but  indistinct  foveola?. 

16.  H,  9ubcut'dat  119  Gyl. 
Rostrum  with  a  distinct  central  carina. 
Rostrum  not  very  short,  much  longer  tliaii  head. 
Scales  on  elytra  normal,  round  or  ovate. 
Posterior  tibiie  strongly  dentate  interiorly. 
Shoulders  of   elytra    with  a  tubercular    projection : 

iiitenal  3  with  a  large  granulate  prominence  on  the 

declivity  17.  H,  albicinctHS  Gy\. 

Shoulders    of    cl}tra    simple ;    interval    3    without 

prominence. 
Each  elytron  produced  at  apex  into  u  very  long  sharp 

spine IS,  H.JauM  Mi>M. 

Apices  of  elytra  at  most  with  a  small  tubercle. 

Sulci  on  elytra  indistinct,  being  filled  with  rows  of 

large  granules,  making  the  elytra  to  appear  evenly 

granulate  all  over  19.  H.  corpulentus  GyL 

Sulci  on  elytra  distinct,  containing  only  very  minute 

granules. 
]*rothorax  large,  globose,  only  slightly  narrower  than 

the  elytra  at  shoulders  20.  H.  curt  us  Gyl. 

IVothorax    exceptionally  small    in   proportion,  only 

about  half  as  wide  as  the  el>tra  at  shoulders. 

21.  H.  inflalM,  .sp.  nov. 
Posterior  tibia;  scarcely  dentate  interiorly. 
Interval  3  on  the  elytra  with  a  more  or  les.s  distinct 

solitary  tubercle  at  the  summit  of  the  declivity. 
Pruthorax  with  a  distinct  constriction  near  apex,  the 

sides  very  strongly  rounded 22.  H.  biiubercwlatus  (tyl. 

Prothorax   not  constricted  apically,  the  sides   only 

moderately  rounded   23.  If.  an^M/it^,  tp.  nov. 

Interval  3  without  anv  solitary  larger  tubercle. 
Inflexed  margins  of  elytra  not  markedly  differentiated 

from  the  dorsal  part,  the  scaling  and  granulation 

similar. 
Elytra  with  a  low,  tuberculate,  intra-apical  callus  on 

each  side ;    anterior  tibia;  of  <J  distinctly  sinuate 

externally     26.  If.  ^Wn/TMeryi,  sp.  nov. 

Elytra  without  any  intra-apical  callus ;  anterior  tibin 

of  ^  not  sinuate  externally 24*  H.  capenM  L. 
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53.     (50.) 


5i.     (69.) 


56. 
56. 

(68.) 
(57.) 

57. 

(66.) 

58. 

(66.) 

59. 

(64.) 

60. 
61. 

(36.) 
(62.) 

62.     (61.) 


63. 

(34.) 

64. 

(1.) 

66. 

(238.) 

66. 
67. 
68. 
69. 

(219.) 

(138.) 

(85.) 

(8i.) 

70. 
71. 

(75.) 
(74.) 

72. 

(73.) 

73. 

(72.) 

7i. 

(71.) 

7o. 
76. 
77. 

(70.) 
(81.) 
(78.) 

78. 

(77.) 

70. 

HO. 
81. 

(80.) 
(79.) 
(76.) 

82.     (83.) 


83.     (82.) 


81. 

(69.) 

86. 

(68.) 

86. 

(93.) 

87. 

(90.) 

Intlexed  margins  of  el)"!!!!  markedly  differentiated 
from  the  dorsal  part,  the  int6r\-alH  being  plane  and 
almoMt  devoid  of  scaling  or  granulation. 

All  granulen  or  tubercles  on  elytra  with  short  pale 
depressed  seta.'. 

The  two  basal  joints  of  funicle  subequal. 

Upper  surface  of  rostrum  almost  plane,  the  central 
furrow  narrow  and  vanishing  before  middle. 

29.  if.  aparsm  Mshl. 

Upper  surface  of  rostrum  distinctly  sulcate,  the  cen- 
tral furrow  strong  and  complete  ...       28.  H.  deceptor  Mslil. 

First  joint  of  the  funicle  longer  than  second. 

26.  H.  lacunosus  Gyl. 

Tubercles  on  iDter\'als  1,  3,  and  6  with  very  long  erect 
black  set«    27.  H.  crinigcr  Mshl. 

Scales  on  elytra  very  elongate,  hair-like. 

Intervals  on  elytra  rugose,  the  granulation  indistinct 
except  near  the  sides ;  prothorax  much  less  trans- 
verse       80.  J7.  «t(^ra/i«,  sp.  nov. 

Intervals  on  elytra  distinctly  granulate  throughout; 
prothorax  ver>-  transverse,  its  sides  very  strongly 
rounded    d>\.  H.  granuliUu*  Qy\. 

Kostmm  very  short,  only  a  little  longer  than  the 
head 82.  H.  granulo9u»T\xm\h, 

Rostrum  either  continuous  with  head,  or  with  its  base 
raised  above  it,  but  never  separated  by  a  deep  trans- 
verse dorsal  incision. 

Scape  of  anteuuse  not  exceeding  anterior  margin  of 
eye. 

Rostrum  without  a  basal  tuberclt*. 

Lateral  sulci  on  rostrum  not  uniting  at  base. 

Sides  of  prothorax  with  a  distinct  spine. 

Rostrum  separated  from  eye  by  a  deep  lateral  fun-ow  ; 
size  large. 

Rostrum  with  only  one  lateral  sulcus  h1)ovc  scrobe. 

Ujiper  surface  of  rostrum  with  a  deep  central  furrow ; 
anteotnilar  furrows  not  approaching  alwve. 

El^ti-a  with  rows  of  large  subreticulatc  fovea- ;  the 
nitervuls  narrow 33.  H.  auricilit  Per. 

Elytra  with  rows  of  small  granules  instead  of  punc- 
tuiVM ;  the  intervals  broad     34.  H.  9everu9  ( iyl . 

UpiH'r  surface  of  rostrum  plane  or  slightly  convex; 
auteocular  furrows  strongly  convergent  above. 

85.  M.  tHiriegatvSt  >p.  \\o\ . 

Rostrum  with  twt>  lateral  sulci  above  scrobe. 

Row  of  tubercles  on  internal  2  of  elytra  complete. 

Sides  of  prothorax  strongly  dilated  and  with  a  stout 

tuberculated  spine  36.  U.  pUularius  F. 

Sides  of  prothorax  scarcely  dilated  and  with  a  short 
simple  spine. 

Inferior  basal  furrow  on  rostrum  distinct.   37.  H.farws  FAlir. 

Inferior  basal  furrow  on  rostrum  absent.    38.  H.  tenueffranosus  Fairm. 

Row  of  tul)ercles  on  interval  2  of  elytra  extending  only 
from  beyond  middle  to  apex. 

Dorsal  part  of  elytral  declivity  .strongly  comwressiHl 
laterally ;  4th  abdominal  segment  in  V  with  four 
sharp  projections  along  its  posterior  e<lge. 

40.  H.  abruptecotftaCns  Uyl. 

Dorsal  part  of  elytral  declivity  not  compresseil  ; 
posterior  edge  of  4th  abdominal  segment  smiple  in 
both  sexes     39.  H.  spectrum  F. 

Rostrum  not  separated  from  eye  by  a  furrow ;  sixe 

small     41.  U.  spinifer  (Ay\. 

Sides  of  prothorax  never  with  a  distinct  spine,  usually 
rounded  but  sometimes  angulated. 

Elytra  with  a  large  boss-like  tubercle  at  base  of 
interval  6. 

Prothorax  without  defined  smooth  lateral  spaces. 


1904.] 


OF  THE  QEN'US  HIPPORRHINUS. 


17 


88. 


(89.) 
(88.) 


90.  (87.) 

91.  (92.) 


92.    (91.) 


93.  (86.) 

94.  (101.) 


95. 
96. 


(98.) 
(97.) 


97.    (96.) 


98.    (95.) 


99. 
100. 
101. 

103. 


(100.) 
(99.) 
(94.) 


(107.) 
103.  (106.) 
lOi.  (105.) 

106.  (104.) 

loe.  (lOS.) 

107.  (102.) 
106.  (131.) 


too. 

110. 


[^l 


IIL  (110.) 


112.  (116.) 

113.  (114.) 

114.  (113.) 


116. 
116. 
117. 


112.) 
119.) 
118.) 


118.  (117.) 


119. 

190. 

181. 
128. 


Pi 

(120.) 
(109.) 


183.  (12a) 


Interral  2  with  a  row  of  conical  tubercles  from  behind 
middle  to  apex ;  apical  processes  short.    42.  H.  ktimeralU,  sp.  noT. 

Interval  2  with  only  a  single  .large  conical  tnberde 
on  the  declivity;  apical  processes  very  long  and 
sharp 48.  JET.  tMtfor  Mshl. 

Prothoraz  with  a  smooth  defined  space  on  each  side  of 
central  farrow ;  interval  2  entirely  devoid  of  tubercles. 

Interval  5  with  onl^  two  or  three  larve  distant  conical 
tubercles  in  addition  to  the  bai«ai  one;  prothorax 
without  a  central  carina    ^.  H.  nodulo9ut  F, 

Interval  5  with  a  row  of  seven  or  eight  small  closely- 
set  tubercles  behind  the  basal  one ;  prothorax  with 
a  centra]  carina  Ao.  H.  occidenlaltM 'M.tihl. 

Elytra  with  shoulders  normal. 

Sides  of  prothorax  angulated ;  the  central  furrow  very 
broad  and  distinct,  more  or  less  dilated  in  middle. 

Intervals  2,  4,  and  6  entirely  devoid  of  tubercles. 

Rostrum  without  a  central  carina ;  tubercles  on  elytra 
large,  separated  and  conical  throughout.  46.  H.fictiliM  Mshl. 

Rostrum  with  a  low  central  canna;  tubercles  on 
elytra  from  base  to  beyond  middle  small  and  agglo- 
merated,  the  intervals  costate  48.  fT.  homi  Mshl. 

Interval  2  always,  interval  4  usually  with  a  row  of 
distant  rounded  tubercles. 

Prothorax  with  a  strong  central  carina.      47.  H.  eanaUnilatui  Mshl. 

Central  carina  on  prothorax  obsolescent.     49.  H.  rubi/er  F. 

Sides  of  prothorax  rounded,  the  central  furrow  narrow 
and  much  more  shallow. 

Intervals  on  elytra  granulate,  granules  subequal 
throughout. 

All  interval  on  elytra  similar,  subcostate  and  evenly 
granulate  throughout. 

AnteoeuUr  furrows  not  convei^ng;  rostrum  con- 
tiguous dorsally  with  head  throughout  its  breadth ; 
apical  processes  of  elytra  very  long  ...       50.  HI  eekloui  Gyl. 

Anteocular  furrows  converging  so  as  to  leave  only  a 
narrow  dorsal  ridge  joining  head  and  rostrum; 
apical  processes  short     61,  H,  bohemanii  F&hr, 

Intervals  4  and  6  not  elevated  and  without  any 
gnnules    52,  H.  ekirimUnsit  Maiil, 

Intervals  on  elytra  tuberculate,  tubercles  uneven ; 
intervals  dissimilar. 

Transverse  basal  furrow  on  the  underside  of  rostrum 
absent. 

Dorsal  anterior  margin  of  prothorax  lobate  or  convex. 

Anteocular  furrows  distant,  invisible  from  above. 

•  67.  H.  eaudatus  Flhr. 

Anteocular  furrows  approaching,  visible  from  above 
in  the  form  of  a  more  or  less  marked  constriction  at 
base  of  rostrum. 

Lower  lateral  sulcus  on  rostrum  obsolescent. 

Prothorax  with  a  broad  horseshoe-shaped  costa  en- 
closing the  central  carina 69.  if.  tricottatus  Mshl. 

Prothorax  with  large  rounded  tubercles  on  each  side 
ofthecarina    68.  IT.  «ca5«r,  sp.  nov. 

Lower  lateral  sulcus  on  rostrum  distinct. 

Upper  lateral  sulcus  on  rostrum  distinct. 

Prothorax  almost  as  long  as  broad,  the  tubercles  large 
and  subcristate ;  size  smaller   70.  H./erutOyl, 

Prothorax  distinctly  transverse,  the  tubercles  small 
and  evenly  set ;  size  larger    71.  H.  mammillahtM  Gyl. 

Upper  lateral  furrow  on  rostrum  obsolescent. 

Dorsal  margins  of  rostrum  strongly  raised  in  the  form 
of  angulated  carina ;  length  23  mm.       72.  H,  lobatui  Mshl. 

Dorsal  margins  rounded;  length  14mm.    78.  H.  ^xilU,  sp.  nov. 

Dorsal  anterior  margin  of  prothorax  truncate  and 
not  lobate. 

Rostrum  with  a  deep  central  furrow  throuj(hout. 
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124.  (127.) 
126.  (126.) 

126.  (126.) 

127.  (124) 

128.  (123.) 

129.  (130.) 

130.  (129.) 

131.  (108.) 
182.  (133.) 


133.  (132.) 

134.  (135.) 


135.  (134.) 

136.  (137.) 

137.  (136.) 

138.  (67.) 


139.  (192.) 

140.  (167.) 

141.  (154.) 

142.  (151-) 

143.  (160.) 

144.  (147.) 

146.  (146.) 


146.  (146.) 

147.  (144.) 

148.  (149.) 

149.  (148.) 

160.  (143.) 
151.  (142.) 
162.  (153.) 


Interrals  8  and  6  with  the  tuberolM  depresied  and  oval 
from  base  to  declivity,  thenoe  conical ;  rottmm  with 
a  rounded  impression  at  base. 

Ocular  lobes  of  prothorax  only  slightly  developed; 
intervening  granules  in  striss  minute,  rows  quite 
regular 64.  H.recurvutY. 

Ocular  lobes  of  prothorax  well  developed ;  intervening 
granules  in  strias  larger,  the  rows  irregular  and 
often  confused    66.  H.  albolineahu  Tihr. 

Intervals  3  and  6  with  the  tubercles  conical  through- 
out;  rostrum  without  a  rounded  impression  at 
base;  ocular  lobes  well  developed   ...      53.  H.  nUeirottrU  Fihr. 

Rostrum  without  a  distinct  contmuous  central  furrow, 
at  most  very  shallowly  excavate. 

Dorsal  edges  of  rostrum  rounded  at  base,  carinate  only 
near  apex ;  rostrum  with  a  central  stria  at  base. 

66.  H,ayUenhaHQy\, 
Dorsal  edges  of  rostrum  strongly  carinate  from  base 

to  apex ;  rostrum  with  no  central  stria  at  base. 

68.  H.  maeulntus  MshL 

Rostrum  with  a  transverse  basal  furrow  on  the  under- 
side. 

Dorsal  edges  of  rostrum  produced  upwards  into  a 
sharp  projection  above  the  insertion  of  antennie. 

67.  H.  nivosns  Sparrm. 
Dorsal  edges  of  ro8trum  without  any  sharp  projection. 

Elytra  with  irregular,  and  often  confused,  rows  of 
large  granules  in  lieu  of  punctures ;  legs  with  large 
round  white  scales 61.  H.  insignit  PAhr. 

Elytra  with  regular  rows  of  minute  granules;  legs 
with  narrow  scales. 

Intervals  3,  6,  and  7  with  rows  of  large  separated 
tubercles  which  become  very  long,  sharp  and 
curved  towards  apex;  legs  with  scattered  narrow 
white  scales 60.  H.  »piculo»us  Qiy\, 

Intervals  3,  6,  and  7  subcostate,  with  rows  of  small 
closely-set  and  often  duplicated  tubercles  which 
become  rather  larger  and  conical  towards  apex ; 
legs  with  brown  setiform  scaling 69.  H.  glohifer  P. 

Either  or  both  pairs  of  lateral  sulci  on  rostrum 
uniting  (or  running  into  the  central  furrow)  near 
the  base,  which  is  usually  raised  above  the  plane  of 
the  forehead. 

Alternate  intervals  on  the  elytra  uneven. 

Scrobes  directed  beneath  base  of  rostrum. 

Inferior  basal  transverse  furrow  on  rostrum  absent 

Sides  of  prothorax  not  angulated  but  rounded.   * 

Interval  2  tuberculate  at  least  on  the  apical  half. 

Elvtra  with  separated  sharply  conical  tubercles,  at 
least  towards  the  sides  and  apex. 

Dorsal  edges  of  rostrum  not  carinate;  prothorax 
fairly  closely  set  with  low  rounded  tubercles,  its 
dorsal  anterior  margin  truncate  62.  Jf.  vafer  GyL 

Dorsal  edges  of  rostrum  strongly  carinate ;  prothorax 
very  sparsely  set  with  large  depressed  tubercles,  its 
dorsal  anterior  margin  distinctly  sinuate.  63.  H.  knysna,  sp.  nov. 

Elytra  without  prominent  conical  tubercles,  the 
alternate  intervals  subcostate  and  with  smaJl, 
closelv-set,  subcatenulate  tubercles. 

Ocular  lobes  well  developed ;  eyes  subdepressed ;  form 
robust   06.  H.  transvaaUnsit  T^, 

Ocular  lobes  feeble;  eyes  very  prominent;  form 
narrow 64.  H.  tsxvittatu*  F, 

Interval  2  entirely  devoid  of  tuberclen.        66.  H.  deUetant  Hbst. 

Sides  of  prothorax  dilated  and  bluntly  angulated. 

Elytra  oblongo-ovate,  sides  subparallel ;  the  alternate 
intervals  slightly  carinate,  but  the  tubercles  dis- 
tinctly separated     74.  IT.  nya»«,  sp.  nov. 
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16a.  (152.) 

154.  (141.) 

155.  (10a) 

156.  (167.) 

157.  (166.) 

158.  (159.) 

ISa.  (158.) 

100.  (165.) 
10L  (106.) 

102.  (105.) 

10S.  (104.) 

104.  (103.) 

105.  (102.) 
160.  (101.) 

107.  (140.) 

108.  (177.) 

109.  (170.) 

170.  (176.) 

171.  (172.) 

172.  (171.) 
ITS.  (174.) 

174.  (178.) 

175.  (170.) 
170.  (109.) 


177.  (108.) 

178.  (191.) 


179.  (182.) 

180.  (181.) 

181.  (180.) 

182.  (179.1 

183.  (184.) 

184.  (183.) 

185.  (18a) 
180.  (187.) 

187.  (186.) 

188.  a86.) 

189.  (190.) 


Elytra  rery  tbort  ovate,  sides  strongly  rounded ;  the 
alternate  intenrals  strongly  carinate,  the  taberdes 
catennlate    76,  S,  anffoUnsis,  wp,  no7. 

Inferior  basal  ftirrow  on  rostram  present. 

Sides  of  prot borax  angolated. 

Anteocolar  furrows  strongly  conrergent  above;  rostrum 
with  a  distinct  basal  callus  on  each  side.    70.  H.  ovampo&nti$  P^r. 

Anteocular  furrows  not  convergent  above;  rostrum 
without  a  basal  callus. 

Intervals  8, 6,  and  7  on  eljrtra  not  costate  but  with 
separate  prominent  tubercles;  interval  2  with  a 
short  apical  row  of  tubercles ;  forehead  convex. 

77.  H.  iuper  Mshl. 

Intervals  8,  6,  and  7  strongly  costate  and  with  rows  of 
small  closely-set  tubercles;  interval  2  quite  plane; 
forehead  broadly  excavate     78.  H,  waklhergi  Boh. 

Sides  of  prothorax  rounded* 

Interval  2  with  a  short  apical  subcristate  row  of  conical 
tubercles ;  rostrum  finely  punctured. 

Rostrum  without  granules;  prothorax  set  with  irre- 
gular rounded  or  subconiou  tubercles. 

Rostrum  slightly  convex  at  base  and  without  any 
central  furrow  there;  tubercles  on  interval  8  ceasing 
before  declivity   79.  If.  x^rrafiw  Mshl. 

Rostrum  with  complete  central  furrow,  dilated  towards 
apex;  tubercles  on  interval  3  continuous  to  apex. 

80.  H,  deplorabundut  FAhr. 

Rostrum  with  two  regular  rows  of  shining  granules ; 
prothorax  with  six  regular  rows  of  long,  c^-lindrical, 
spiniform  tubercles    S^  H,  tpinicollis  Qy\, 

Interval  2  without  any  conical  tubercles  on  the 
declivity ;  rostrum  very  coarsely  reticulate  through- 
out           SI,  H.  erUpatuM  T, 

Scrobes  Utend. 

Inferior  basal  furrow  on  rostrum  absent. 

Prothorax  irregularly  set  with  low  rounded  tubercles, 
the  central  furrow  containing  a  carina. 

Body  without  long  erect  black  sete. 

Anteocular  furrows  distinct 82.  IT.  infaeettu  Gyl. 

Anteocular  furrows  absent. 

Rostrum  without  a  central  carina;  the  two  basal 
joints  of  funicle  subeqnal 83.  H./rontalU^pumn, 

Rostrum  with  a  strong  central  furrow ;  second  joint  of 
funicle  longer  than  first    %^  H,tuhero*mGy\, 

Entire  body  with  scattered,  long,  erect  black  setie. 

85.  H.pilonu,  sp.  nov. 

Prothorax  with  six  rows  of  long  cylindrical  spiniform 
tubercles,  the  central  furrow  without  a  carina. 

80.  H.  thoracicui  Fihr. 

Inferior  basal  ftirrow  on  rostrum  present. 

Either  interval  2  or  3,  or  both,  with  a  single  tubercle 
at  the  summit  of  the  declivity  conspicuously  larger 
than  the  rest. 

Prothorax  with  no  median  carina. 

Rostrum  without  a  central  carina  89.  JT.  aerUtpinosu*  Gyl. 

Rostrum  with  a  fine  central  carina 90.  H,  earinirowtris  Gyl. 

Prothorax  with  a  median  carina. 

Rostrum  with  a  fine  central  carina 91.  H,  affinis  F&hr. 

Rostrum  without  a  central  carina. 

Elytra  with  rows  of  ocellated  punctures. 

Prothorax  scarcely  transverse,  its  sides  not  much 
rounded    93.  H.fallasFSihr, 

Prothorax  very  transverse,  its  sides  strongly  rounded. 

92.  H.  binodit  Gyl. 

Elytra  with  rows  of  reticulated  fovesB. 

Coista  on  interval  8  terminating  abruptly  at  the 
declivity ;  interval  7  simply  carinate  and  without 

tubercles  94.  H.  qvadrinodi*  Fkhr, 

2* 
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190.  (189.) 

191.  (178.) 


192.  (139.) 

193.  (202.) 

194.  (201.) 
•196.  (196.) 

196.  (195.) 

197.  (200.) 

198.  (199.) 

199.  (198.) 

200.  (197.) 

201.  (194.) 

202.  (193.) 

203.  (206.) 

204.  (205.) 


205.  (204.) 


207. 


(203.) 
(208.) 


208.  (207.) 

209.  (212.) 

210.  (211.) 


211.  (210.) 


212.  (209.) 

213.  (214.) 

214.  (213.) 

215.  (216.) 

216.  (215.) 

217.  (218.) 


218.  (217.) 

219.  (66.) 

220.  (221.) 

221.  (220.) 

222.  (223.) 

223.  (222.) 

224.  (225.) 


225.  (224.) 


228.  (331.) 


Costa  on  interval  8  continued  to  apex  in  the  form  of 
separated  tubercles;  interval  7  not  carinate,  but 
with  a  TOW  of  7  to  10  conical  tubercles.     95.  H,  h7raun$i  Mshl. 
Elytra  without  solitary  tubercles  at  the  summit  of 
the  declivity  conspicuously  larger  than  the  re«t. 

96.  K.  errant  Mshl. 
All  intervals  on  the  elytra  evenly  raised. 
Scrobes  directed  beneath  base  of  rostrum. 
Inferior  basal  furrow  on  rostrum  present. 
Prothorax  with  six  rows  of  long  cylindrical   spini- 

form  tubercles     87.  H^.  actt/oa^M  Mshl. 

Prothorax  with  small,  closely'Set,  granular  tubercles. 

Prothorax  with  a  distinct  central  carina. 

Prothorax  almost  as  long  as  broad ;  ocular  lobes  well 

developed 97.  H.  BqualiduM  Qy\, 

Prothorax  dintinctly  transverse ;  ocular  lobes  feeble. 

98.  H.  modettutj  sp.  nov. 

Prothorax  without  a  central  carina 101.  H.  permixtus^  sp.  nov. 

Inferior  basal  furrow  on  rostrum  absent.     99.  H.  granatus  Qyl. 
Scrobes  lateral. 

Inferior  basal  furrow  on  rostrum  present. 
Rostrum  short  and  thick;  antennae  and  tarsi  short, 
the  second  joint  of  latter  much  shorter  than  third. 

102.  If.  albicans  Gyl. 
Rostrum  long  and  comparatively  slender;  antennie 
and  tarsi  elongate,  the  second  joint  of  latter  equal  to 

third 104.  H.  einereuSf  sp.  nov. 

Inferior  basal  furrow  on  rostrum  absent. 
Rostrum  with  a  central  furrow  but  no  carina. 

100.  H.  paHituM  Gyl. 
Rostrum  with  a  distinct  central  carina. 
Second  joint  of  fuuicle  much  longer  than  first. 
Elytra  narrow  and  elongate,  the  intervals  with  rows 
of  distant  rounded   tubercles  bearing   long  erect 

bkck  setae    lOS.  H.  capicola  Gyl, 

Elytra  ovate,  the  inter\'al8  with  rows  of  irregular,  and 
often  duplicated,  granules  bearing  short  suberect 

darksetw 106.  H.  tetifervs  Gyl. 

The  two  basal  joints;  of  funicle  subequal. 

Body  with  long  erect  black  setcB 106.  H,  pilifer  PAhr. 

Body  with  short  depressed  setae. 

Forehead  without  a  central  carina;  size  small,  10  to 

12  mm 107.  R.  laticept  "SL^yil, 

Forehead  with  a  central  carina;  size  larger,  19  to 

22  mm. 
Length   of  prothorax  about  equal  to    its    breadth; 
dorsal  part  of  rostrum  very  little  elevated. 

108.  JT.  gnnningi  Mshl. 
Prothorax  much  broader  than  long;  dorsal  part  of 
rostrum  strongly  elevated  above  the  level  of  the 

forehead   lij^,  H.  eomtrictm  Gyl. 

Rostrum  with  a  basal  tubercle  or  horn. 

Rostrum  with  a  deep  transverse  incision  behind  middle 

but  in  front  of  the  basal  horn  110.  H.  incisirostri*  Mshl. 

Rostrum  with  no  transverse  incision  in  front  of  the 

basal  horn. 
Each  elytron  with  a  large  tubercuUr  prominence  just 

abovetheapex     \\\,  H.  dregei  Gyl, 

Elytra  with  no  prominence  near  apex. 
Rostrum  with  no  central  carina,  but  with  a  deep  central 
furrow  and  two  large  tubercles  at  base  separated  by 
the  furrow;  prostemum  with  a  tubercle  in  front 

of  each  anterior  coxa 112.  H,  brachyceroidet  }ii%^ 

Rostrum  with  no  central  furrow  but  having  a  carina 
and  with  a  single  basal  tubercle  usually  bifid  at 
apex  ;  prosternum  without  tubercles. 
Elytra  with  intervals  2,  4,  and  6  more  or  less  devoid 
of  granules. 
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227.  (230.) 

228.  (220.) 

239.  (228.) 

230.  (227.) 

231.  (226.) 

232.  (238.) 

233.  (232.) 

234.  (236.) 

235.  (234) 
238.  (237.) 


237.  (236.) 


238.  (66.) 

239.  (260.) 

240.  (243.) 
24L  (212.) 


242.  (24L) 


243.  (240.) 
S44.  (240.) 
246.  (248.) 


246.  (247.) 

247.  (246.) 
246.  (246.) 

240.  (244.) 


26a  (230.) 
261.  (268.) 

262.  (263.) 

268.  (262.) 

264.  (266.) 

266.  (264.) 

266.  (267.) 

267.  (266.) 

268.  (261.) 

Anteocnlar  farrows  distinct;  prothorax  with  only  the 

oentrtl  line  smooth. 
Central   carina  on    rostrum  only  reaching  middle; 

grannies  on  elytra  large,  distant^  and  elongate. 

113.  H,  armatut  F4hr. 
Central  carina  on  rostrum  reaching  apex ;  granules  on 

elytra  smaller  and  more  closely  set. .      114.  H.  monitor  Fihr. 
Anteocular   furrows   absent;   prothorax    with   three 

smooth  dorsal  lines    IIS.  H.natutu*  Fihr, 

Elytra  with  all  intervals  eqtudly  and  evenly  granulate. 
Prothorax  with  long,  cylindriou,  truncate  tuoercles. 

116.  H.  ooronatus  Fst. 
Prothorax  with  small,  low,  rounded  tubercles. 
Central  carina  on  rostrum  obsolescent ;  rostral  tubercle 

bifid  and  distinctly  dilated  at  apex....    117.  JT.  contort  Mshl. 
Central  carina  on  rostrum  distinct;  rostral  tubercle 

bifid,  but  not  dilated  at  apex. 
Prothorax  as  long  as  broad ;  stris  on  elytra  deep  and 

strongly  punctured;  rostrum  shorter  and  thicker, 

its  dorsal  outline  strongly  angulated  about  middle. 

118.  H.  comiculatut  FAhr. 
Prothorax  broader  than  long;  strife  on  elytra  very 

shallow,  finely  punctured ;  rostrum  longer  and  more 

slender,  its  donal  outline  not  angulat^  but  gently 

curved  119.  M.  propinquut,  %p.  nor . 

Scape  of  antenne  reaching  beyond  anterior  margin 

of  eye. 
Rostrum  with  a  basal  horn  or  tubercle. 
Rostral  tubercle  rudimentary. 
Granules  on  elytra  laige  and  distinct ;  first  joint  of 

posterior  tarsi  veiy  long  in  ^,  longer  than  second 

and  third  together 120.  H,  bimaeulatut  UahL 

Granules  on  elytra  very  minute  on  the  lateral  intervals, 

obsolete   on    those   near  sutures;   posterior   tarsi 

normal  in  <^    121,  H,  cervinus,ep.uov. 

Rostral  tubercle  strongly  developed. 
All  intervals  on  elytra  evenly  granulate. 
Forehead  not  plicate;  striie  on  elytra  finely  punc- 
tured;   granules    on    intervals    small    and  mcon- 

spicuous. 
Intervals  on  elytra  all  even;  forehead  with  a  short 

stria 122.  H,  talpa  FAhr. 

Intervals  3,  6,  and  7  slightly  more  raised  than  the 

others ;  forehead  without  any  stria ...     128.  H.  vicinus  Mshl. 
Forehead  with  fine  convergent  plications;  strisB  on 

elytra  mgoeely  punctured,  subreticulate ;  granules 

on  intervals  large  and  shining  but  depressed. 

124.  H,  brevit  Mshl. 
Elytra  with   at    most  a  few  solitary   granules   on 

mtervak4and6    125.  H.  incertus  Ushl, 

Rostrum  without  a  basal  tubercle. 

Intervals  on  elytra  with  distinct  granules  or  small 

tubercles  throughout. 
Inferior  basal  furrow  of  rostrum  very  deep ;  elytra  of 

normal  shape ;  legs  short  and  thick.      126.  jk.  arenarius  Fihr. 
Inferior  basal  furrow  of  rostrum  absent ;  elytra  very 

narrow,  legs  long  and  slender. 
Forehead    impressed ;    prothorax     broadest    behind 

middle 127.  H.  serieyranosu*  Gyh 

Forehead  convex;    prothorax  broadest  at  or  before 

middle. 
Rostrum  thick,  the  outer  lateral  carin»  undulating ; 

granukf  on  eljrtra  with  long  black  setse. 

128.  H,  languUu  Gyl. 
Rostrum  slender,  elongate,  the  lateral  carina)  straight ; 

granules  with  very  short  pale  set«.       129.  H,  ^datedti,  sp.  nov. 
Dorsal  inter^-als  on  elytra  quite  smooth,  or  at  most 

with  very  faint  ill-defined  granules. 
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259.  (266.)   Scape  not  exceeding  posterior  margin  of  ej'e. 

200.  (263.)   Sete  on  elytra  erect  or  suberect. 

261.  (262.)   Dorsal  intervals  on  elytra  faintly  granulate,  the  seta 

erect  and  black    ISl,  H.poreuimtSptmcm, 

862.  (261.)    Dorsal  intervals  on  elytra  quite  smooth,  the  seto}  pale 

andsuberect ISO,  H.franieolluQyh 

263.  (260.)   Seta  on  elytra  strongly  depressed. 

264.  (265.)   Prothoraz  with  sides  moderately  rounded  and  not 

constricted  at  anex ;  elytra  shaUowly  but  distinctly 
sulcate,  especiaUy  towards  the  sides.      182.  H,  twrtM  Fihr. 

265.  (264.)    Prothorax  constricted  at  apex  and  with   the  sides 

strongly  rounded ;  elytra  scarcely  sulcate. 

188.  M.  o*nsUi,  sp.  nor. 

266.  (259.)   Scape  exceeding  posterior  margin  of  eye. 

267.  (270.)   The  first  ioint  of  fiinicle  longer  than  the  second  (more 

markedly  so  in  the  ^). 

268.  (269.)    Forehead  with  a  faint  carina ;  granules  on  prothorax 

larger  and  more  distant     IM,  H.  linsaiui  Yihr, 

269.  (268.)    Forehead  with   no  carina;   granules   on    prothorax 

small  and  closely  set 186.  H.  vUUUus  Fihr. 

270.  (267.)   The  two  basal  joints  of  fanicle  subeqnal  in  both  sexes. 

271.  (272.)    The  upper  lateral  sulci  on  rostrum  very  deep,  almost 

hidden  towards  apex  under  the  carina  which  adjoin 
themintemally  136.  H.  $«blinMtus  Gyh 

272.  (271.)    Upper  lateral  sulci  on  rostrum  shallow,  not  overhung 

oy  the  ac^oining  carina. 

278.  (274.)  Tubercles  on  prothorax  elevated  and  sparsely  set; 
elytra  broadest  at  or  before  middle,  the  shoulders 
roundedly  prominent 137.  H.  aubvittatus  Oyh 

274.  (273.)  Tul>ercles  on  prothorax  low,  rounded  and  closely  set ; 
elytra  broaaest  far  behind  middle,  the  shoulders 
sloping 138.  H,  dolorosuM  Vlkhr, 


Those  species  marked  f  are  not  at  present  represented  in  the  British  Museum. 

I,  H.  APPENDICULATU8  Gyl. 

II.  appe^idiculatua  Gyl.  Schonh.  Gen.  Cure.  v.  p.  788  (1840), 
Long.  16-20,  lat.  6^-9  mm. 

Head  very  convex  and  with  sparse  faint  punctuation,  forehead 
retuse  and  with  a  shallow  impression ;  anteocular  furrows  present 
but  not  very  deep.  Rostrum  separated  from  head  by  a  transverse 
basal  incision,  as  long  as  prothorax  only,  thick,  curved  and 
gradually  dilated  towards  apex.  Upper  surface  with  five 
carinsB,  of  which  the  central  three  coalesce  at  base  to  form  a  stout 
prominent  tubercle,  the  central  carina  (which  is  abbreviated 
anteriorly)  and  the  outer  pair  are  smooth,  the  remaining  pair 
being  strongly  punctured  ;  lateral  sulci  deep,  subequal,  the  upper 
pair  uniting  at  base ;  scrobes  deep,  lateral  and  parallel  to  sulci ; 
inferior  basal  furrow  very  deep.  AntenncR  with  dense  brown 
setae;  scape  just  reaching  eye;  the  two  basal  joints  of  funicle 
subequal.  Prothorax  as  long  as  broad  in  (S  9  broader  than  long 
in  $ ,  apex  narrower  than  base,  sides  strongly  rounded,  broadest 
about  middle,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
well  developed.  Upper  surface  slightly  convex,  moderately  closely 
set  with  low  rounded  tubercles,  leaving  a  narrow  central  furrow 
without  any  carina;  tubercles  each  with' a  depressed  short  seta, 
the  interstices  with  dense  light  brown  scaling.  Elytra  narrow, 
oblongo-ovate  in  6 ,  more  broadly  ovate  in  $ ,  shoulders  sloping, 
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apical  processes  rudimentary  in  d  — long,  stout  and  sharp  in  $ , 
being  porrect  and  subparallel.  Upper  surface  convex,  with  broad 
sulci  containing  rows  of  minute  separated  granules ;  the  intervals 
narrowly  carinate,  each  with  a  regular  row  of  large  closely  placed 
granules,  which  become  subcorneal  near  apex,  except  on  intervals 
2  and  4,  where  they  vanish  altogether  on  the  declivity;  the 
granules  bare,  each  with  a  short  suberect  dark  seta,  the  inter- 
spaces with  dense  brown  scaling.  Legs  with  sparse  pale  setee; 
the  posterior  tarsi  with  the  3rd  joint  a  trifle  broader  than  ihe 
others,  2nd  and  3rd  subequal,  1st  rather  longer. 

Cape  CJolony:  Uitenhage  {Bev.  J.  A.  O'Neil)^  WiUowmore 
{Dr.  H.  Brauns). 

Type  in  the  Stockholm  Museum. 

The  only  near  ally  of  this  species  is  comirostris  Gyl.,  from 
which  it  differs  in  the  less  closely  tuberculate  prothorax,  the 
greater  elevation  of  the  intervals  on  the  elytra,  the  abrupt  cessation 
of  the  granules  on  intervals  2  and  4  at  the  top  of  the  declivity, 
and  the  much  longer  and  stouter  apical  processes  in  the  $ . 
Father  O'Neil  informs  me  that  both  species  are  scarce  at  Uitenhage, 
e^)ecially  comirastris;  they  are  both  found  in  loose  soil  under 
the  curious  plant  locally  known  as  the  Tortoise  Bush. 

2.  H.  CORXIBOfiTTRIS  Gyl.  * 

H,  canUrostria  Gyl.  Schonh.  Gen.  Cure.  v.  p.  787  (1840). 

Long.  15-21,  lat.  6-9  mm. 

Head  convex,  with  sparse  and  shallow  punctuation ;  forehead 
somewhat  impressed,  without  any  fovea  or  carina;  anteocular 
furrows  distinct.  Eosirum  separated  from  head  by  a  transverse 
basal  incision,  as  long  as  prothorax  only,  slightly  curved,  dilated 
towards  apex.  Upper  surface  with  fiva  distinct  carinie,  the  three 
central  ones  converging  at  base  to  form  a  stout  tubercle,  the 
median  carina  is  smooth  and  narrower  than  the  others,  which  are 
more  or  less  strongly  punctured ;  lateral  sulci  deep  and  of  equal 
length,  the  upper  pair  uniting  at  base;  scrobes  deep^  entirely 
lateral  and  parallel  to  the  sulci ;  inferior  basal  furrow  very  deep. 
AnttnncR  with  the  scape  just  reaching  eye ;  the  two  basal  joints 
of  f  unicle  subequal.  FrUhorax  as  long  as  broad  in  c^ ,  broader 
than  long  in  $  ,  apex  narrower  than  base,  sides  strongly  rounded, 
broadest  about  middle,  dorsal  anterior  margin  convex,  ocular  lobes 
well  developed.  Upper  siu*face  rather  convex,  very  closely  set 
with  small  low  rounded  tubercles,  leaving  a  very  narrow  central 
furrow  containing  no  carina ;  tubercles  each  with  a  very  short 
dark  depressed  seta,  interstices  with  dense  brown  scaling. 
Elytra  oblongo-ovate,  elongate  in  c^,  more  ampliated  in  $, 
shoulders  sloping,  apical  processes  (in  $  only)  sharply  conical. 
Upper  surface  convex,  with  shallow  sulci  containing  rows  of 
dis^ct  granules ;  the  intervals  all  similar,  each  with  a  regular 
row  of  small  granules,*  mwe  closely  set  than  those  in  the  sulci ; 
granules  each  with  a  depressed  dark  seta,  the  interstices  with 
fulvous  scaling  which  is  usually  abraded.    Legs  rather  long,  with 
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very  sparse  pale  scaling  and  setie,  forming  a  pale  ring  near  apex 
of  femora ;  posterior  tarsi  broad,  spongy,  3vd  joint  a  little  broader 
than  the  other  two,  2nd  and  3rd  subeqiial,  1st  rather  longer. 

Cape  Colony  :  XJitenhage  {Hev,  J.  A,  O'NeU)^  Fraserburg 
(E.  G,  AUton). 

Type  in  the  Stockholm  Museum. 

3.   n.  VERRUCOSUS  L. 

CurcuUo  vermoo8U8  L.  Mus.  Lud.  Ulr.  p.  60  (1764);  01.  Ent. 
V.  83,  p.  387,  t.  10.  f.  125,  $  (1807);  Herbst,  Col.  vi.  p.  308, 
t.  84.  f.  5,  S  (1795). 

H.  verrucosus  Gyl.  Schonh.  Gen.  Cure.  i.  p.  481  (1833). 

Long.  21-25,  lat.  8|-10  mm. 

Head  convex,  shagreened  and  with  sparse  scaling  on  vertex, 
forehead  distinctly  but  dispersely  punctured  and  with  a  central 
fovea  or  short  stria;  anteocular  furrows  indistinct.  Rostrum 
shorter  than  prothorax,  cut  off  from  head  by  a  deep  basal  incision, 
thick,  strongly  curved  and  gradually  dilated  to  apex.  Upper 
surface  with  a  deep  central  furrow,  narrow  at  base  and  dilating 
anteriorly,  deeply  and  sometimes  rugosely  punctured ;  lateral 
sulci  deep,  the  upper  pair  uniting  at  base  and  much  longer  than 
the  lower ;  scrobes  broad  and  deep,  entirely  lateral ;  inferior 
basal  furrow  very  deep.  Antennce  with  scape  reaching  eyes;  the 
two  basal  joints  of  funicle  subequal.  Prothorax  rather  broader 
than  long,  apex  narrower  than  base,  sides  rounded,  broadest 
about  middle,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
well  developed.  Upper  surface  convex,  closely  but  irregularly  set 
with  large  flattened  tubercles,  leaving  a  distinct  central  furrow 
containing  a  very  faint  carina ;  tubercles  black,  bare,  each  with  a 
large  puncture  but  no  seta,  the  interstices  normally  greenish 
bronze  with  sparse  pale  depressed  setae.  Elytra  elongato-ovate, 
acuminate  apically,  shoulders  prominent,  sides  ampliat-ed,  broadest 
before  middle,  apical  processes  strongly  tuberculate,  short  and 
rounded  in  cJ  i  elongate,  thick  and  subconical  in  $ .  Upper 
surface  convex,  with  rows  of  remote  shallow  punctures  separated 
by  small  granules ;  intervals  3,  5,  and  7  with  complete  rows  of 
depressed,  elongate  and  catenulate  tubercles  which  become  conical 
and  separated  close  to  apex ;  intervals  1  and  6  with  similar  but 
much  leas  complete  rows ;  2  and  4  quite  smooth ;  apices  of  tubercles 
bare,  black,  only  a  few  of  them  with  short  setae ;  the  interstices 
devoid  of  scaling,  black  with  a  strong  bronze  or  greenish-bronze 
lustre.  Legs  with  sparse  setae,  the  posterior  tibiae  very  strongly 
curved  in  (S  only;  posterior  tarsi  with  the  joints  of  the  same 
width,  2nd  and  3rd  subequal,  1st  rather  longer. 

Cape  Colony  :  Cape  Town,  Stellenbosch  (Z.  Peringuey), 

Of  this  striking  and  aberrant  species  Mr.  P^ringuey  notes  that 
it  is  not  uncommon  about  the  Cape  and  may  be  met  crawling 
slowly  along  the  ground.  He  has  found  it  on  heath  plants  and 
also  on  the  branches  of  the  Sugar  Bush  {Protea  grandiflora) 
and  Silver  Ti-ee  {Leucadendron  argenteum). 
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4.  H.  OAXUS  Mshl.     (Plate  I.  fig.  1.) 

U.  oaacus  Mshl.  Ann.  Nat.  Hist.  (7)  x.  p.  416  (1902). 

Long.  23-34,  lat.  8||-9  mm. 

Head  convex,  bare,  punctuation  close  but  faint  on  vertex, 
deeper  and  more  scattered  in  front,  forehead  rather  retuse  and 
with  two  faint  rounded  impressions ;  anteocular  furrows  distinct. 
nostrum  cut  off  from  head  by  a  deep  dorsal  incision,  almost  as 
long  as  head  and  prothorax,  distinctly  curved,  subparallel  from 
base  to  beyond  middle,  then  gradually  dilated  to  apex.  Upper 
surface  convex  in  the  basal  part,  which  is  smooth,  shiny,  and  with 
fine  sparse  punctuation,  very  shallowly  excavate  towards  apex, 
where  the  punctures  are  much  closer  and  deeper ;  lateral  sulci 
strong  and  deep,  the  intervening  carina  narrow  and  undulating, 
the  lower  pair  longer,  the  upper  pair  scarcely  uniting  at  base ; 
scTobes  deep,  lateral  and  parallel  with  sulci ;  inferior  ba^  furrow 
very  broad  and  deep.  Antennm  with  scape  just  reaching  eye; 
2nd  joint  of  funicle  longer  than  Ist  in  (5*  >  subequal  in  $  .  Fro- 
thorax  rather,  broader  than  long,  apex  about  as  broad  as  base, 
which  is  equal  to  the  length  in  $ ,  but  narrower  in  c^ ,  sides 
distinctly  rounded,  broadest  about  middle,  dorsal  anterior  margin 
truncate,  ocular  lobes  strongly  developed.  Upper  surface  slightly 
convex,  fairly  closely  set  with  large  elevated  rounded  tubercles 
bearing  depressed  setae  and  leaving  a  narrow  central  furrow 
without  a  carina ;  scaling  absent.  Elytra  obi ongo- ovate,  shoulders 
rounded  and  more  prominent  in  $ ,  sides  slightly  rounded, 
broadest  before  middle,  apices  slightly  and  bluntly  projecting  in 
(J,  with  sharp  parallel  processes  in  $  1  mm.  long.  Upper 
surface  convex,  the  doi-sal  striae  simply  punctate,  the  outer  ones 
gra|iulate ;  interval  1  quite  smooth  to  near  the  declivity,  but  with 
distinct  granules  from  there  to  apex ;  interval  2  quite  smooth 
throughout;  3,  5,  and  7  with  tubercles  strongly  depressed  to 
beyond  middle,  then  sharply  conical,  those  on  3  being  specially 
prominent  and  continued  right  on  to  the  apical  processes  in  both 
sexes ;  intervals  4  and  6  with  rows  of  depressed  tubercles  ceasing 
beyond  middle ;  tubercles  almost  entirely  devoid  of  setae.  Elytra 
bare  and  with  a  strong  dull  bronze  reflexion.  Legs  without 
scaling;  femora  finely  punctured  at  base,  impunctate  in  middle 
and  very  coarsely  punctured  at  apex ;  the  posterior  and  anterior 
tibire  strongly  curved  in  ^ ,  especially  the  former ;  joints  2  and 
3  of  posterior  tarsi  subequal,  the  1st  a  little  longer. 

Capb  CoLoinr. 

Type  in  the  British  Museum. 

Very  nearly  allied  to  H,  vermcosus  L.,  but  in  addition  to  the 
distinctions  mentioned  in  the  key,  it  differs  in  having  the  thoracic 
tubercles  more  elevated ;  the  discal  portions  of  intervals  1  and  3 
near  the  base  are  quite  plane  and  smooth,  and  not  tuberculate  or 
carinate  ;  the  discal  punctures  on  the  elytra  are  deep  and  simple, 
whereas  in  verrucoaue  they  are  shallow  and  with  a  smaU  bub 
distinct  granule  at  the  side  of  each. 
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5.   H.  RUGIR06TRI8  Gyl. 

H.  rugirostrU  Gyl.  Schh.  Gen.  Cure.  v.  p.  791  (1840). 

Long.  17-20,  lat.  7-8^  mm. 

Hectd  strongly  convex,  both  on  vertex  and  forehead,  bare  and 
with  large  scattered  punctures;  anteocular  furrows  distinct. 
Rostrwm  cut  off  from  head  by  a  deep  transverse  basal  incision,  as 
long  as  head  and  prothorax,  thick,  strongly  curved  and  gradually 
dilated  to  apex.  Upper  surface  convex,  slightly  excavate  near 
apex  only,  deeply  and  rugosely  punctured  thi'oughout;  lateral 
sulci  deep,  of  equal  length,  subparallel,  the  upper  pair  alone 
uniting  at  base ;  scrobes  deep  and  lateral ;  inferior  basal  furrow 
very  deep.  Antennoi  with  scape  just  reaching  eye ;  the  two  basal 
joints  of  funicle  subequal.  Froinorax  somewhat  transverse,  apex 
scarcely  narrower  than  base,  sides  rounded,  broadest  rather 
behind  middle,  dorsal  anterior  margin  truncate,  ocular  lobes 
strongly  developed.  Upper  surface  convex,  closely  set  with  low 
rounded  tubercles,  leaving  a  very  indistinct  central  furrow  ; 
tubercles  without  setae,  both  they  and  the  interstices  bare  of 
scaling.  Elytra  ovate,  shoulders  roundly  prominent,  sides  slightly 
ampliated,  broadest  before  middle,  apices  produced  into  a  very 
short  blunt  callosity  in  S  >  more  acuminate  and  subcontiguous 
in  $  .  Upper  surface  with  shallow  sulci  containing  rows  of  large 
ocellated  punctures,  often  separated  by  low  granules ;  all  the 
intervals  with  rows  of  small  closely  set  depresse<l  tubercles,  those 
on  intervals  2  and  4  ceasing  at  the  declivity,  those  on  1  and  3 
continued  to  apex,  being  conical  and  subcristate  on  the  declivity  ; 
scaling  absent,  tubercles  rarely  with  depressed  dark  setae.  Legs 
with  scattered  pale  sette;  posterior  tibiae  very  strongly  ciu^ed 
in  (S  only ;  posterior  tarsi  with  the  three  basal  joints  subequal  in 
length  and  breadth. 

Namaqualand  :  Klipfontein  and  O'okiep  (Z.  Peringuey), 

Type  in  the  Stockholm  Museum. 

This  is  a  scarce  species  in  collections,  but  Mr.  Peringuey  states 
that  he  found  it  commonly  in  Little  Namaqualand  at  from  3000 
to  4000  ft.  under  a  spiny  species  of  Mesemhryanthemum, 

A  close  ally  of  verrtLcosiLS  L.  and  oaxus  Mshl.,  resembling  the 
latter  in  the  absence  of  the  rostral  furrow.  Apart  from  its 
smaller  size  and  more  regularly  granulate  elytra  this  species  differs 
from  oaxus :  (1)  in  the  coarse  punctuation  of  the  base  of  the 
rostrum,  (2)  in  having  the  lateral  sulci  on  the  rostrum  of  equal 
length,  and  (3)  in  having  the  two  basal  joints  in  the  funicle  of 
the  S  equal,  or  even  with  the  first  very  slightly  longer  than  the 
second. 

6.   H.  SERIENODOSUS  Gyl. 

H.  8erienodo8U8  Gyl.  Schh.  Gen.  Cure.  i.  p.  490  (1833) ;  Ffihr, 
Schh.  op.  c.v.  p.  779(1840). 
Long.  12-14,  lat.  5-6  mm. 
Head  convex,  with  obscure  punctuation  and   sparse  scaling, 


1904.]  OF  THE  GENUS  HIPFORBHINUS.  27 

forehead  with  two  shallow  impressions;  anteocular  furrows 
present  but  not  very  distinct ;  eyes  rather  prominent.  Rostrum, 
a  little  longer  and  narrower  in  ^ ,  with  a  deep  transverse  incision 
at  base,  as  long  as  prothorax  only,  slightly  curved,  its  sides  sub- 
parallel  but  with  tiie  gen»  slightly  dilated  at  the  apex.  Upper 
surface  coarsely  punctured,  with  five  narrow  undulating  carinsB 
of  equal  height;  lateral  sulci  deep,  of  equal  length,  the  upper 
pair  meeting  at  base ;  scrobes  straight,  lateral,  parallel  to  sulci ; 
inferior  basal  furrow  very  deep.  Antennce  with  scape  scarcely 
reaching  eye ;  the  two  basal  joints  of  f  unicle  subequal.  Prothorax 
transverse,  apex  narrower  than  base,  sides  strongly  rounded, 
broadest  rather  behind  middle,  dorsal  anterior  margin  truncate, 
ocular  lobes  slight.  Upper  siuface  slightly  convex,  with  a  faint 
transverse  impression  near  apex,  closely  set  with  small  rounded 
tubercles  leaving  a  narrow  central  furrow  without  any  carina ; 
tubercles  bare,  with  depressed  dark  setse,  interstices  with  dense 
brown  scaling.  Elytra  ovate,  much  narrower  in  S  i  shoulders 
sloping,  sides  rounded,  broadest  about  middle,  apical  processes 
short,  blunt,  and  parallel  in  $ ,  absent  in  S .  Upper  surface 
convex,  with  rows  of  ill-defined  shallow  punctures  often  separated 
by  granules ;  interval  1  with  a  complete  row  of  small  closely-set 
granules ;  intervals  2,  4,  and  6  devoid  of  tubercles ;  3,  5,  and  7 
with  complete  rows  of  small  subconical  tubercles  which  hardly 
increase  in  size  posteriorly,  but  are  rather  larger  and  more  distant 
in  the  2 ,  especially  on  interval  3 ;  tubercles  bare,  with  short 
depressed  dark  setae,  interstices  with  dense  brown  scaling.  Legs 
with  sparse  pale  soaling,  forming  a  denser  ring  near  apex  of 
femora ;  posterior  tarsi  with  3rd  joint  a  little  broader  than  the 
others,  2nd  and  3rd  subequal,  1st  a  little  longer. 

Cape  (Colony  :  Enou  {HuUer), 

Type  in  the  Stockholm  Museimi, 

7.  H.  SERIATU8  Gyl. 

H,  seriatus  Gyl.  Schonh,  Gen.  Cure.  v.  p.  777  (1840). 

He€ui  convex  on  vertex,  rugosely  punctured,  with  grey  scaling 
and  erect  dark  setae ;  forehead  subimpressed,  with  a  median 
carina.  Roatrwrn  separated  from  head  by  a  shallow  dorsal  incision, 
as  long  as  prothorax,  strongly  curved,  dilated  beyond  middle. 
Upper  surface  with  five  carinse,  the  median  one  broader  than  the 
others  and  impunctate ;  lateral  sulci  deep,  the  upper  pair  rather 
longer  and  meeting  at  base;  scrobes  directed  beneath  base  of 
rostrum;  inferior  basal  furrow  absent.  AntenruB  with  scape 
reaching  eye ;  the  two  basal  joints  of  f unicle  short,  subequal. 
Prothorax  broader  than  long,  the  length  equal  to  width  at  base, 
apex  a  little  narrower,  sides  moderately  rounded,  broadest  at 
middle,  ocular  lobes  well  developed.  Upper  surface  somewhat 
convex,  unevenly  set  with  small  rounded  tubercles,  leaving  a 
central  furrow  containing  an  abbreviated  carina ;  tubercles  bare, 
with  long  erect  dark  setae,  the  interstices  with  greyish  scaling. 
Elytra  oblongo-ovate,  shoulders  roundedly  prominent,  sides  sub- 
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IMirallel  to  beyond  middle,  apical  processes  very  small.  Upper 
surface  moderately  convex,  rugulose,  with  rows  of  deep  foveie; 
intervals  3,  5,  and  7  raised,  costate  and  undulating  near  base, 
tiiberculate  towards  apex ;  colour  black,  with  scattered  long  erect 
dark  setae.  Legs  thick,  pilose  and  coarsely  punctured ;  posterior 
tarsi  broad,  the  joints  of  about  the  same  width,  2nd  and  3rd 
Kubequal,  1st  rather  longer. 

"  Cape  op  Good  Hope  {Dr^ge)  **— teste  Schonherr. 

Type  in  the  Stockholm  Museum. 

I  have  seen  only  a  single  example  from  Drue's  collection  at 
Stockholm.  The  species  holds  a  somewhat  intermediate  position 
between  the  two  main  divisions  of  the  genus  owing  to  the  com- 
paratively shallow  incision  which  separates  the  head  from  the 
rostrum.  This  is  further  emphasised  by  the  absence  of  the 
inferior  basal  furrow  on  the  rostrum,  which  is  always  present  and 
usually  very  stronglv  developed  in  the  species  falling  within 
Schbnherr's  "  Grex  2.^" 

8.  H.  CAFFER  Thunb. 

CurcuUo  coffer  Thunb.  Nov.  Act.  XJps.  vii.  p.  120  (1815). 

Ctirctdio  calvus  Herbst,  Col.  vii.  p.  46,  t.  98.  f.  4  (1797). 

7/.  calvus  Gyl.  Schonh.  Gen.  Cure.  i.  p.  486  (1833). 

U.  caffer  Gyl.  1.  c.  p.  487  (1833). 

H,  rhamphastus  Gyl.  1.  c.  p.  486  (1833);  Labr.  &  Imh.  Gen. 
Cure.  ii.  no.  35  (1848). 

Long.  14-15,  lat.  5|-6  mm. 

Head  convex,  punctate  and  with  scattered  setiform  scaling, 
forehead  retuse  and  with  a  shallow  central  impression  ;  eyes  with 
a  deep  curved  impression  along  their  upper  edges;  anteocular 
furrows  deep.  Rostrum  as  long  as  pix>thorax,  cut  off  from  head 
by  a  deep  incision,  thick,  strongly  curved,  dilated  at  apex.  Upper 
surface  coarsely  punctured,  with  five  strong  smooth  carinie  of 
about  even  height ;  lateral  sulci  broad  and  deep,  the  upper  pair 
much  longer  than  the  lower  and  uniting  at  base ;  scrobes  deep, 
lateral;  inferior  basal  fuiTow  veiy  deep.  Antennoi  with  scape 
scarcely  reaching  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  a  little  broader  than  long,  apex  and  base  of  equal 
width,  sides  rounded,  broadest  at  middle,  anterior  margin  trun- 
cate, ocular  lobes  small.  Upper  surface  convex,  closely  set  with 
small  rounded  tubercles,  leaving  a  well-marked  central  furrow 
containing  no  carina ;  tubercles  bare,  shining,  each  with  a  shoi-t 
depressed  seta,  the  interstices  with  brovmish  scaling  and  three 
distinct  white  longitudinal  lines.  Elytra  elongato-ovate,  narrower 
in  S  y  shoulders  roundedly  prominent,  sides  slightly  ampliated, 
broadest  about  middle,  apical  processes  absent.  Upper  surface 
convex,  with  regular  rows  of  large,  ocellated  and  subreticulate 
punctures;  intervals  1,  3,  5,  and  7  much  more  strongly  raised 
than  the  others  and  showing  faint  traces  of  depressed  sub- 
catenulate  granules  bearing  very  short  depressed  setie ;  intervals 
2^  4,  and  6  smooth,  nanow  and  slightly  costate,  interval  2  with  a 
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large  tubercle  at  base ;  at  the  apex  of  interval  3  there  is  occasionally 
seen  a  distinct  tubercular  projection  (var.  rhamphastus  Gyl.),  but 
this  is  very  variable  in  development  and  is  more  often  absent ; 
the  elytra  are  sparsely  covered  with  small  greyish  scales,  which 
are  larger  and  whiter  on  the  inflexed  margins.  Legs  thinly 
clothed  with  whitish  setee ;  posterior  tarsi  with  the  3rd  joint 
slightly  broader  than  the  others,  2nd  and  3rd  subequal,  1st  a  little 
longer. 

Cape  Colony  :  Cape  Town. 

H.  rhamphaaiua  of  Gyllenhal  can  only  be  regarded  as  a  variety 
of  this  species,  the  development  of  the  intra-apical  callus  being 
very  variable,  and  quite  unreliable  as  a  specific  character. 

Mr.  P6ringuey  states  that  although  this  species  is  fairly  common 
on  the  flats  about  Cape  Town,  he  has  never  found  it  on  the 
mountains. 

9.   H.  QUADRIUNEATUS  Gyl. 

H.  quadrilinecUua  Gyl.  Schonh.  Gen.  Cure.  v.  p.  780  (1840). 

Long.  10-11,  lat.  ^-b  mm. 

Head  convex,  dispersely  punctured  and  scaled;  forehead  not 
retuse,  but  with  a  shaUow  central  impression,  an  impressed  curved 
line  above  eye ;  anteocular  furrows  deep.  Rostrum  rather  longer 
than  prothorax,  separated  from  head  by  a  deep  incision,  thick, 
distinctly  curved  and  dilated  at  apex.  Upper  surface  coarsely 
punctured,  with  five  strong  smooth  carinte  of  about  even  height ; 
lateral  sulci  deep,  the  upper  pair  much  longer  than  the  lower  and 
meeting  at  base ;  scrobes  deep,  lateral ;  inferior  basal  furrow 
veiy  de^p.  AntenncB  with  scape  scarcely  reaching  eye  ;  the  two 
basEd  joints  of  funicle  subequal.  Prothorax  slightly  transverse, 
apex  and  base  of  equal  width,  sides  rounded,  broadest  at  middle, 
dorsal  anterior  margin  truncate,  ocular  lobes  moderate.  Upper 
surface  convex,  fairly  closely  set  with  small  rounded  tubercles, 
leaving  a  distinct  central  furrow  containing  no  carina ;  tubercles 
bare,  shiny  and  with  short  depressed  setoe,  the  interstices  with 

3  distinct  longitudinal  lines  of  white  scales.  Elytra  ovate, 
shoulders  roundedly  prominent,  sides  rounded,  broadest  about 
middle,  apical  processes  absent.  Upper  surface  convex,  with 
regular  rows  of  large  subreticulate  punctures;  the  intervals  1,  3, 
5,  and  7  much  more  raised  than  the  others,  strongly  oostate  and 
with  distinct  traces  of  depressed  setigerous  granules ;  intervals  2, 

4  and  6  quite  plane  and  smooth,  and  densely  clothed  with  small 
grejrish  or  yellowish  scaling,  whereas  the  elevated  intervals  are 
quite  bare.  Legs  sparsely  covered  with  whitish  setae ;  posterior 
tarsi  with  the  joints  of  about  the  same  width,  2nd  and  3rd  sub- 
equal,  Ist  rather  longer. 

Cape  Colony  ;  Albany,  Alicedale  [S.  A.  Mus.]. 

Gyllenhal's  specimen,  which  is  one  of  the  many  missing  types 
from  Dr^ge's  collection,  was  evidently  abraded,  as  is  not  unusual 
in  this  species.  The  insect  is  a  very  near  ally  of  cc^er  Thunb., 
from  which  it  differs  in  its  much  smaller  size ;  its  shape,  being 
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much  broader  in  proportion  to  its  length ;  in  that  the  intervals 
2,  4,  and  6  on  the  elytra  are  broader  and  quite  plane  and  that  the 
interval  2  has  no  sign  of  a  tubercular  prominence  at  its  base ; 
finally,  in  perfect  specimens,  the  colouring  is  strikingly  distinct. 

10.   H.  8ETUL08U8  Gyl. 

H.  seUdoma  Gyl.  Schh.  Gen.  Cure.  v.  p.  777  (1840). 

Long.  20,  lat.  8  mm. 

Hecid  convex,  with  the  punctuation  close  and  fine  on  vertex, 
fainter  and  more  diffuse  in  front,  forehead  without  a  carina  or 
fovea ;  eyes  surrounded  by  a  deep  impressed  ring ;  anteocular 
furrows  distinct.  Rostrum  separated  from  head  by  a  deep  dorsal 
incision,  very  thick  and  distinctly  curved,  as  long  as  head  and 
prothorax.  Upper  surface  without  any  central  furrow,  rugosely 
punctiu?ed  and  with  5  narrow  carinse,  the  central  one  narrower 
and  less  distinct  than  the  others;  scaling  absent,  replaced  by 
short,  erect,  paler  setae ;  lateral  sulci  deep  and  of  about  equal 
length,  the  upper  pair  meeting  at  base;  aerobes  lateral  and 
parallel  to  the  sulci ;  inferior  basal  furrow  very  deep.  AntenncB 
with  the  scape  just  reaching  eye ;  the  two  basal  joints  of  funicle 
subequal.  ProOvorax  transverse,  apex  and  base  of  about  equal 
width,  sides  strongly  rounded,  broadest  about  middle,  dorsal 
anterior  margin  tnmcate,  anteocular  lobes  strongly  developed. 
Upper  surface  rather  convex,  closely  set  with  small  rounded 
tubercles  leaving  a  central  furrow  containing  no  carina ;  tubercles 
with  short  depressed  setie,  interstices  with  sparse  suberect  pale 
set».  Elytra  ovate,  shoulders  rounded,  sides  slightly  rounded, 
broadest  before  middle,  apices  bluntly  prominent.  Upper  surface 
rather  convex,  with  regular  rows  of  large  shallow  punctures 
separated  by  distinct  granules,  the  intervals  costate,  the  alternate 
ones  more  strongly  so ;  intervals  3,  5,  and  7  with  regular  and 
complete  rows  of  small,  closely  set,  subconical  tubercles,  those  on 
the  declivity  of  3  being  a  good  deal  larger  than  the  others; 
intervals  1  and  2  are  quite  plane ;  interval  4  has  a  short  row  of 
granules,  largest  near  base  and  disappearing  behind  middle; 
interval  6  has  a  complete  row  of  small  granules ;  apices  of  tubercles 
with  short  erect  pale  setae,  their  sides  and  the  rest  of  the  elytra 
thinly  clothed  with  yellow  recumbent  sette  instead  of  scales. 
Legs  with  only  scattered  pale  setae ;  pasterior  tarsi  with  the  three 
basal  joints  subequal  in  length  and  breadth. 

Cape  Colony. 

This  species  can  be  easily  distinguished  from  all  its  near  allies 
by  the  setose,  instead  of  squamose,  elytra. 

11.  tH.  GRAViDUS,  sp.  nov. 

Long.  17-19,  lat.  8-9|  mm. 

Head  convex,  very  rugose  and  with  sparse  white  scaling ;  ante- 
ocular furrows  rather  indistinct.  Rostrum  separated  from  head 
by  a  distinct  dorsal  incision,  as  long  as  prothorax  only,  moderately 
curved,  its  sides  subparallel  throughout,  but  with  the  genae  dilated. 
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Upper  surface  with  a  deep  and  continuous  central  furrow,  and  a 
broad  coarsely-punctured  carina  on  each  side  of  it ;  lateral  sulci 
deep,  not  meeting  at  base,  subequal  in  length  and  breadth,  the 
intervening  carina  narrow  and  impunctate ;  scrobes  lateral,  deep, 
straight  and  parallel  to  the  sulci  ;  inferior  basal  furrow  present, 
but  comparatively  shallow.  AntenncB  with  sparse  white  setse; 
scape  just  reaching  eye;  the  first  joint  of  funicle  longer  than 
second  in  $  ,  about  equal  to  it  in  S  -  Prothorax  a  little  broader 
than  long,  apex  much  narrower  than  base,  sides  not  much 
rounded,  broadest  about  middle,  dorsal  anterior  margin  slightly 
convex,  ocular  lobes  strongly  developed.  Upper  surface  convex, 
closely  set  with  low  rounded  tubercles,  leaving  a  very  narrow 
(sometimes  scarcely  distinguishable)  central  furrow  containing  no 
carina ;  tubercles  bare,  shiny,  each  with  a  short  subdepressed  dark 
seta,  the  interstices  fairly  closely  covered  with  large  round  white 
scales.  Elytra  broad,  oblongo-ovate,  shoulders  sloping,  sides  but 
little  rounded,  broadest  about  middle,  apical  processes  very  short 
and  tuberculiform  in  both  sexes.  Upper  surface  convex,  with 
very  shallow  sxilci  containing  rows  of  distinct  granules ;  intervals 
1,  2,  4,  and  6  each  with  a  regular  and  complete  row  of  granules 
scarcely  bigger  than  those  in  the  sulci ;  3,  5,  and  7  each  with  a 
complete  row  of  large  conical  tubercles,  which  become  smaller  and 
lees  conical  towards  the  base  on  the  disk ;  tubercles  bare,  each  with 
a  short  subdepressed  dark  seta,  the  interspaces  with  scattered 
large  round  white  scales.  Legs  thick,  with  large  scattered 
punctures  and  sparse  white  scaling ;  all  the  tibise  strongly  serrate 
intemaUy ;  posterior  tarsi  short,  the  three  joints  subequal  in 
length  and  breadth. 

Namaqu ALAND :  O'okiep  (Z.  Phnrtguey), 

Type  in  the  South  African  Museum. 

Nearly  allied  to  H,  verrtcceUtts  Gyl.  and  ff,  obesus  Gyl.,  but 
readily  distinguished  by  the  three  rows  of  large  conical  tubercles 
on  each  elytron. 

12.   H.  VERRUCELLUS  Gyl. 

H,  verruceUm  Gyl.  Schh.  Gen.  Cure.  v.  p.  784  (1840). 

Long.  16,  lat.  7jJ  mm. 

Head  convex,  with  scattered  large  coarse  punctures  and  sparse 
white  scaling,  forehead  rugosely  wrinkled ;  eyes  rather  promi- 
nent ;  anteocular  furrows  faint.  Rostrum  with  a  deep  dorsal 
incision  at  base,  shorter  than  prothorax,  slightly  curved  and  the 
sides  subparaUel  throughout,  the  genae  being  very  little  dilated. 
Upper  surface  very  rugosely  punctured  and  with  a  deep  and  con- 
tinuous central  furrow  containing  no  carina ;  lateral  sulci  deep, 
filled  with  white  scaling,  and  separated  by  a  narrow  wavy  carina, 
the  upper  part  slightly  shorter  and  almost  uniting  at  base  ; 
scrobes  lateral,  almost  parallel  to  the  sulci ;  inferior  basal  furrow 
deep.  ArUennce  with  scape  just  reaching  eye;  the  two  basal 
joints  of  funicle  subequal.  Prothorax  about  as  long  as  broad, 
apex  much  narrower  than  base,   sides  very  slightly  dilated  to 
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beyond  middle,  thence  rapidly  narrowed  to  apex,  dorsal  anterior 
margin  convex,  ocular  lobes  well  developed.  Upper  surface  convex, 
closely  covered  with  low  rounded  tubercles,  leaving  a  narrow 
central  furrow  without  any  carina  ;  tubercles  bare,  witi  very  short 
depressed  dark  setae,  interstices  with  scattered  round  white  scales, 
forming  denser  central  and  lateral  stripes.  Elytra  ovate,  shoulders 
slightly  prominent,  sides  somewhat  rounded,  broadest  about  middle, 
apical  processes  very  short  but  sharp.  Upper  surface  convex,  with 
deep  sulci  containing  rows  of  large  distant  granules ;  intervals  each 
with  a  single  row  of  small,  low,  rounded  and  closely-set  tubercles, 
except  on  the  declivity  of  intervals  2  and  4,  where  they  are  more 
elevated  and  subcylindrical ;  tubercles  and  granules  bare,  shiny, 
each  with  a  short  depressed  dark  seta ;  scales  large,  round,  and 
white,  forming  small  irregular  spots  and  patches,  especially 
towards  the  sides  and  apex.  Legs  thick,  coarsely  punctured,  with 
scattered  white  scaling  and  long  black  setae ;  tibiae  strongly  curved 
in  male,  and  the  femora  and  tibiae  with  strong  tooth- like  granules 
along  their  inner  edges  in  both  sexes ;  posterior  tai-si  broad,  the 
joints  subequal  in  length  and  breadth. 

Cape  CJolony. 

Type  in  the  Stockholm  Museum. 

13.  H.  OBESUS  Gyl. 

H.  oheaua  Gyl.  Schh.  Gen.  Cure.  v.  p.  782  (1840). 

Long.  19,  lat.  9  mm. 

Head  convex  on  vertex,  coarsely  punctured,  forehead  with  two 
large  and  deep  impressions  separated  by  a  sharp  carina ;  eyes 
surrounded  by  a  distinct  impressed  ring;  anteocular  furrows 
almost  obsolete.  Rostrwm  about  as  long  as  head  and  prothorax, 
separated  from  head  by  a  deep  dorsal  incision,  slightly  curved, 
genae  scarcely  dilated,  so  that  the  sides  are  subparallel  throughout. 
Upper  surface  with  a  central  furrow  which  is  narrow  at  base  and 
broader  and  shallower  anteriorly,  the  adjoining  costae  indistinctly 
granulate ;  lateral  sulci  subequal,  broad  and  deep,  filled  with  large 
white  scales  and  separated  by  a  sharp  carina,  the  upper  pair 
meeting  at  base ;  scrobes  directed  beneath  base  of  rostrum ; 
inferior  basal  furrow  broad  and  deep.  AnUnncB  with  scape 
scarcely  reaching  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  distinctly  transverse,  apex  narrower  than  base,  sides 
strongly  rounded,  broadest  about  middle,  dorsal  anterior  margiix 
subtruncate,  ocular  lobes  very  prominent.  Upper  surface  convex, 
moderately  closely  set  with  small  rounded  tubercles,  leaving  a 
narrow  and  very  indistinct  central  furrow  without  any  carina ; 
tubercles  bare,  each  with  a  minute  depressed  seta;  interstices 
densely  clothed  with  large  round  white  scales.  Elytra  broadly 
oblongo-ovate,  shoulders  very  prominent  and  subrectangular,  sides 
subpa^tdlel  to  well  beyond  middle,  apical  processes  absent.  Upper 
surface  very  convex,  with  regular  shallow  sulci  containing  rows  of 
large  granules ;  all  the  intervals  with  single  regular  rows  of  low 
rounded  tubercles,  which  are  more  conical,  but  not  larger,  on  the 
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declivity ;  interval  3,  however,  has  a  short  additional  row  about 
the  summit  of  the  declivity ;  tubercles  bare,  each  with  a  minute 
depressed  seta ;  interstices  with  large  round  white  scaling,  which 
is  very  sparse  on  disk  but  dense  towards  the  sides.  Legs  with 
sparse  white  scaling  and  long  black  setse ;  the  joints  of  posterior 
tarsi  broad,  spongy  beneath,  and  subequal  in  length  and  breadth. 

Cape  Colony. 

Allied  to  H.  verrucellus  Gyl.,  but  this  is  a  larger  and  more 
robust  insect ;  the  central  furrow  on  the  rostrum  is  less  deep,  the 
prothorax  is  shorter  and  its  sides  much  more  strongly  rounded, 
and  the  elytra  lack  the  elevated  tubercles  on  the  declivity  which 
are  present  in  verrucellus, 

14.  H.  cx)NOB8TU8  Mshl.     (Plate  I.  fig.  2.) 

ff.  congesUis  Mshl.  1.  c.  p.  440  (1902). 

Long.  13-17,  lat.  6-8  mm. 

Head  convex,  with  rugose  punctures,  some  of  which  contain  a 
large  white  scale ;  forehead  not  flattened,  coarsely  striate ;  ante- 
ocular  furrows,  deep  and  complete.  Rostrum  a^long  as  the  pro- 
thorax  only,  separated  from  head  by  a  deep  dorsal  incision, 
distinctly  curved,  subparallel  to  beyond  middle  and  then  very 
slightly  dilated.  Upper  surface  convex,  with  a  deep  narrow 
central  furrow  throughout  having  a  broad  and  coarsely-punctured 
costa  on  either  side ;  lateral  sulci  not  meeting  at  base,  both  pairs 
deep  and  distinct,  of  equal  length  and  filled  with  white  squamae  ; 
aerobes  deep  and  lateral,  almost  parallel  to  the  sulci ;  inferior 
basal  burrow  broad  and  deep.  Antennce  with  scape  just  reaching 
eyes ;  the  two  basal  joints  of  funicle  subequal.  Frothorax  nearly 
as  long  as  broad,  the  length  equal  to  the  width  at  base,  apex  much 
narrower,  sides  very  little  rounded,  slightly  diverging  from  base 
to  near  apex,  then  rapidly  narrowing.  Upper  surface  convex, 
closely  set  with  large  rounded  shiny  tubercles,  leaving  a  very 
narrow,  and  sometimes  obsolete,  central  furrow  containing  no 
carina ;  granules  bare,  with  depressed  dark  setae,  the  interstices 
with  a  few  scattered  white  scales ;  dorsal  anterior  margin  convex, 
ocular  lobes  strongly  developed.  Elytra  broadly  oblongo-ovate  in 
?,  much  narrower  in  <^,  shoulders  prominent  and  subrect- 
angular,  sides  rounded,  broadest  about  middle,  apical  processes 
very  short  but  sharp  in  both  sexes.  Upper  surface  convex,  with 
no  distinct  striation,  the  whole  surface  being  equally  covered 
with  even  and  regular  rows  of  rounded  granules,  except  for  a 
tubercular  prominence  on  the  declivity  of  the  third  interval  (as 
in  aUncindus  Gyl.),  and  a  much  lower  elongate  one  on  the  declivity 
of  interval  5  ;  these  prominences  are  sometimes  a  good  deal  reduced 
in  the  <J ;  granules  bare  and  with  very  short  depressed  dark  setae, 
the  interstices  with  a  few  isolated  white  scales  which  are  more 
numerous  near  the  margins,  and  a  small  but  distinct  white  spot 
at  the  apex  of  the  suture.  I^egs  with  scattered  white  scales  and 
black  setae ;  the  inner  edges  of  tibiae  strongly  dentate  ;  posterior 
tarsi  with  the  three  basal  joints  subequal  in  length  and  breadth. 

Proc.  Zool.  Sot.— 1904,  Vol.  I.  No.  III.  3 
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Namaqualand  :  O'okiep  {L.  Feringuet/). 

Type  in  British  Museum. 

My  original  description  was  made  from  a  single  $  taken  by 
Sir  A.  Smith ;  Mr.  Peringuej  has  since  shown  me  at  Capetown 
a  series  of  both  sexes,  which  has  enabled  me  to  redescribe  the 
species  more  accurately. 

15.   H.  NAMAQUUS,  sp.  nov. 

Long.  18,  lat.  8  mm. 

Hetid  convex,  bare,  deeply  and  coarsely  punctured,  forehead 
with  two  deep  longitudinal  impressions;  anteocular  furrows 
present,  but  not  very  distinct.  Rostrum  separated  from  head  by 
a  transverse  dorsal  incision,  as  long  as  head  and  prothorax,  slightly 
curved,  sides  subparallel  throughout,  but  with  the  gense  dilated. 
Upper  surface  rugosely  punctured,  with  a  shallow  central  furrow, 
containing  no  carina,  and  two  narrow  undulating  carinse  on  each 
side  of  it ;  lateral  sulci  deep,  of  equal  length,  the  upper  pair 
uniting  at  base ;  scrobes  deep,  lateral  and  subparallel  with  the 
sulci ;  inferior  basal  furrow  broad  and  deep.  Antennae  with  scape 
just  reaching  eye ;  the  two  basal  joints  of  funicle  subequal.  Pro- 
thorax  transverse,  apex  narrower  than  base,  sides  distinctly 
rounded,  broadest  about  middle,  dorsal  anterior  margin  truncate, 
ocular  lobes  moderately  developed.  Upper  surface  convex,  closely 
set  with  small  rounded  tubercles,  leaving  a  very  narrow  and 
indistinct  central  furrow  containing  no  carina ;  tubercles  bare, 
each  with  a  very  short  dark  seta,  the  interstices  with  sparse  large 
round  white  scales.  Elytra  ovate,  shoulders  angularly  prominent, 
sides  rounded,  broadest  rather  behind  middle,  apical  processes 
obsolescent  in  (S  •  Upper  surface  convex,  without  distinct 
sulcation,  there  being  on  each  elytron  between  the  suture  and 
the  summit  of  the  inflexed  margin  fourteen  even  and  regular  rows 
of  small,  closely-set,  rounded  tubercles,  which  are  shiny  and  bear 
very  short  depressed  setae ;  the  interstices  with  a  few  scattered 
large  round  white  scales.  Legs  thick,  coarsely  punctured,  with 
long  black  setae  and  a  few  larger  white  scales ;  tibiae  very  strongly 
denticulate  along  their  interior  edges ;  posterior  tarsi  broad,  the 
three  basal  joints  subequal  in  length  and  breadth. 

Namaqualand  :  O'olaep  (Z.  Peringmy), 

Type  in  my  collection. 

The  example  upon  which  this  species  is  founded  was  sent  to  me 
some  years  ago  by  Mr.  P6ringuey  under  the  name  of  albtcijictus 
Gyl.  It  is,  however,  abundantly  distinct  from  that  species,  as  an 
examination  of  the  descriptions  will  show,  though  there  is  a 
superficial  resemblance  in  general  facies.  From  its  much  nearer 
ally  congesttis  Mshl.  it  differs  in  the  narrower  and  undulating  rostral 
carinae ;  in  the  double  impression  on  the  forehead  ;  in  the  more 
rounded  shape  of  both  prothorax  and  elytra ;  in  the  complete 
absence  of  the  prominence  on  the  third  interval  of  the  latter ;  and 
in  the  much  greater  thickness  of  the  legs. 
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16,  tH.  SUBCORDATUS  Gyl. 

H,  Bubcaudatu8  Gyl.  Schh.  Gen.  Cure.  v.  p.  782  (1840). 

ffead  convex,  dispersely  punctured ;  forehead  plane,  rugose ; 
anteocvdar  furrows  not  very  deep.  Rostrum  cut  off  from  head  by 
a  deep  dorsal  incision,  elongate,  but  yet  a  little  shorter  than 
thorax,  deflected  but  scarcely  curved,  sides  almost  parallel 
throughout.  Upper  surface  with  five  smooth  even  carinie ;  lateral 
sulci  deep,  equal  in  length,  the  upper  pair  not  uniting  at  base  ; 
scrobes  deep,  lateral  and  parallel  to  sulci ;  inferior  basal  furrow 
very  deep.  Antennas  with  scape  just  reaching  eye ;  the  first  joint 
of  f  unicle  a  little  longer  than  second.  Prothorax  elongate,  as  long 
as  broad,  length  about  equal  to  width  at  base,  apex  much  narrower, 
sides  subparallel  from  base  to  middle,  then  rapidly  narrowed 
anteriorly,  ocular  lobes  well  developed.  Upper  surface  convex, 
closely  set  with  large  rounded  depressed  tubercles;  the  central 
furrow  obsolete;  tubercles  unipunctate,  the  interstices  without 
scaling.  Elytra  heart  -  shaped,  strongly  acuminate  behind, 
shoulders  prominent,  sides  strongly  rounded,  broadest  much 
before  middle,  apical  processes  very  small,  tuberculiform.  Upper 
surface  moderately  convex,  transversely  rugose,  with  rows  of  large 
.  and  remote  but  indistinct  foveolae ;  scaling  absent,  the  elytra 
being  bare,  black  and  shiny.  Legs  elongate,  rugose,  with  long 
black  setae ;  anterior  pairs  of  tibiae  strongly  curved ;  posterior 
tarsi  broad,  the  three  joints  subequal  in  length  and  breadth. 

"  Caffbaria  {Drhge)  " — teste  Schonherr. 

Type  in  the  Stockholm  Museum. 

The  only  example  of  this  peculiar  species  which  I  have  been 
able  to  examine  is  Gyllenhars  unique  type.  The  cordiform  elytra 
and  long  legs  give  the  insect  a  very  distinct  appearance,  more 
imggestive  of  a  Western  Adesmia  than  a  Hipporrhvmis.  It  seems 
probable  that  its  real  habitat  is  somewhere  in  the  North-western 
parts  of  the  Cape  Colony,  and  not  Caffraria  as  stated  by 
Schonherr. 

17.  H.  ALBICINCTU8  Gyl. 

H.  alMcinctus  Gyl.  Schonh.  Gen.  Cure.  v.  p.  711  (1840). 

Long.  21-22,  lat.  10-lOJ  mm. 

He<id  convex,  finely  shagreened  on  vertex,  and  with  very  deep 
scattered  punctures;  forehead  flattened  or  shallowly  impressed, 
very  rugose,  and  with  a  low  central  carina ;  anteocular  furrows 
present  but  not  very  distinct.  Rostrum  separated  from  head  by 
a  basal  incision,  as  long  as  head  and  prothorax,  curved  beyond 
middle.  Upper  surface  with  five  broad  smooth  carinsB,  the  central 
one  usually  bearing  a  faint  stria,  the  intervening  furrows  coarsely 
punctured  and  with  white  scaling ;  lateral  sulci  deep,  meeting  at 
base,  the  upper  pair  rather  longer ;  scrobes  latent,  parallel  to 
sulci ;  inferior  basal  furrow  very  broad  and  deep.  Antenncs  with 
fine  white  setse ;  scape  not  reaching  eye,  the  two  basal  joints  of 
funiele  subequal.    Prothorax  transverse,  apex  narrower  than  base, 

3* 
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sides  not  much  rounded,  broadest  before  middle,  dorsal  anterior 
margin  truncate,  ocular  lobes  weD  developed.  Upper  surface 
convex,  very  closely  set  with  low  rounded  tubercles,  without  any 
central  furrow ;  tubercles  unipunctate,  bare  and  without  setae,  the 
interstices  with  scattered  large  round  white  scales,  which  are 
denser  laterally  and  along  a  narrow  central  line.  Elytra  \&tj  broeuily 
ovate,  shoulders  with  a  strong  tubercular  prominence  projecting 
forwards,  sides  strongly  rounded,  broexiest  rather  behind  middle, 
apical  prominences  very  short  and  obtuse  in  $  .  Upper  surface 
convex,  the  sulci  with  rows  of  subreticulated  foveol®  separated  by 
transversely-elongated  granules  and  disappearing  near  apex;  all 
intervals  evenly  raised,  except  for  an  obtuse  prominence  on  the 
declivity  of  3,  each  with  a  row  of  small  rounded  tubercles,  but 
those  on  intervals  1  and  2  are  usually  almost  obliterated ;  tubercles 
bare  and  with  minute  black  set®,  the  sulci  containing  elongate 
patches  of  large  round  white  scales,  which  are  denser  towards  the 
sides.  Legs  ^ort  and  stout,  very  rugosely  foveate,  and  with  a 
few  scattered  white  scales ;  all  the  tibiae  with  their  interior  edges 
strongly  dentate;  posterior  tarsi  with  the  joints  subequal  in 
length  and  breadth. 

Oapb  Colony  :  Namaqualand  (Z.  Feringuei/). 

Type  in  the  Stockholm  Museum. 

Of  this  species  Mr.  P^ringuey  writes  : — "  I  found  this  insect  on 
a  bush  {Bhus  sp.),  with  the  black,  white-spotted  bark  of  which  its 
colour  harmonises  so  well ;  moreover,  it  always  rests  in  the  fork 
of  a  branch,  where  so  closely  does  it  resemble  a  knob  of  wood  that 
I  discovered  it  by  mere  chance.  So  well  does  it  assimilate  with 
its  surroundings  that  I  had  to  examine  each  branch  of  this  Bkus, 
which  was  by  no  means  plentiful,  in  order  to  obtain  four  or  five 
specimens.  So  far  from  letting  themselves  fall  when  touched, 
these  beetles  clung  tightly  to  the  branches,  and  I  could  only 
detach  them  with  difficulty.  The  curvature  and  toothing  of  the 
tibiae  were  thus  explained.  The  protective  assimilation  of  this 
insect  to  its  environment  is  one  of  the  most  striking  cases  that  I 
have  yet  seen  among  South- African  beetles." 

18.  H.  JANUS  Mshl.     (Plate  I.  fig.  3.) 

ffjanua  Mshl.  1.  c.  p.  439  (1902). 

Long.  19  (with  apical  spines,  20),  lat.  8|  mm. 

Hetid  convex,  with  scattered  shallow  punctures  on  vertex,  much 
deeper  and  coarser  on  forehead,  which  is  retuse  and  has  a  short 
central  carina;  anteocular  furrows  deep.  Rostrum  cut  off  from 
head  by  a  deep  dorsal  incision,  as  long  as  prothorax  only,  scarcely 
curved,  subparallel  for  two- thirds  of  its  length,  thence  dilated  to 
apex.  Upper  surface  convex,  with  five  narrow  and  undulating 
carinse,  the  central  one  being  higher  and  rather  shorter  than  the 
others ;  lateral  sulci  broad  and  deep,  the  lower  pair  longer,  the 
upper  pair  meeting  at  base  ;  scrobes  sublateral,  extending  almost 
beneath  the  base  of  rostrum  ;  inferior  basal  furrow  deep. 
Antennr^  with  scape  just  reaching  eye;  the  two  basal  joints  of 


1904.]  or  THE  GENUS  HIPPORRHINUS.  37 

f  uDicle  subequal.  Protharax  a  little  broader  Uian  long,  the  length 
greater  than  the  width  at  base,  which  is  broader  tiian  apex  ;  sideb 
modeFatelj  rounded,  broadest  about  middle ;  ocular  lobes  strongly 
developed.  Upper  surface  slightly  convex,  closely  set  with  small 
rounded  tubercles  having  scarcely  perceptible  setie,  central  furrow 
very  narrow  and  without  a  carina ;  tubercles  bare,  shiny,  the 
interstices  with  whitish  scaling  forming  three  ill-defined  stripes. 
Elytra  broadly  ovate,  shoulders  prominent  and  subrectangular, 
sides  very  little  dilated,  broadest  much  before  middle,  apical 
processes  very  long  and  sharp.  Upper  surface  convex,  with 
shallow  sulci  containing  regular  rows  of  granules,  which  are  very 
much  reduced  towards  apex ;  the  intervals  with  single  rows  of 
small  tubercles,  which  are  depressed  and  rather  elongate  in  the 
dorsal  area,  but  elevated  towards  the  sides  and  apex ;  tubercles 
shining  and  mostly  without  setse,  the  interspaces  with  scattered 
patches  of  whitish  scaling,  the  scales  being  very  large  and  circular. 
Legs  with  sparse  white  scaling  and  pale  set»;  the  three  basal 
joints  of  posterior  tarsi  subequal  in  length  and  breadth,  the 
onychium  elongate,  about  equal  to  the  three  preceding  joints 
together. 

Cape  Couoixy, 

Type  in  the  British  Museum. 

A  very  distinct  species,  superficially  resembling  H,  verruoeUtis 
Gy].,  but  readily  distinguished  by  the  long  apical  spines,  as  well 
as  by  the  presence  of  a  strong  central  carina  on  the  rostrum. 

19.   H.  CORPULENTUS  Gyl. 

H,  corpulentu8  Gyl.  Schh.  Gen.  Cui-c.  v.  p.  783  (1840). 

Long.  14,  lat.  7  mm. 

He<Md  convex,  covered  with  large  deep  punctures,  forehead 
deeply  and  longitudinally  rugose;  anteocular  furrows  distinct. 
Rosirum  separated  from  head  by  a  deep  dorsal  incision,  thick  and 
carved,  shorter  than  prothorax.  Upper  surface  with  five  strong 
narrow  carinie,  the  central  one  often  bifid  at  apex,  the  interspaces 
with  large  shallow  punctures ;  lateral  sulci  deep  and  distinct,  of 
about  equal  length,  the  upper  pair  meeting  at  base ;  scrobes  lateral 
and  oblique ;  genie  strongly  strigose ;  inferior  basal  furrow 
present.  Ant&nncd  with  scape  barely  reaching  eye ;  1st  joint  of 
funicle  a  little  longer  than  2nd.  Prothor<nx  as  long  as  broad, 
apex  much  narrower  than  base,  sides  slightly  rounded,  broadest 
behind  middle,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
very  strong.  Upper  surface  almost  plane,  densely  and  evenly  set 
with  large  rounded  granules  without  setee ;  central  furrow  quite 
wanting ;  scaling  absent.  Elytra  short  ovate,  jointly  sinuate  at 
base,  shotilders  prominent  and  subacute,  sides  moderately  rounded, 
broadest  about  middle,  apical  processes  minute.  Upper  surface 
convex,  with  indistinct  sulci  filled  with  rows  of  large  granules ; 
intervals  all  similar,  each  with  a  row  of  granules  which  are  smaller 
and  much  more  closely  set  than  those  in  the  sulci ;  scales  sparse, 
large,    round  and  whitish ;    some  of  the  granules  with   short 
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deprensed  dark  eetse.  Legs  veiy  thick  and  ooarbely  punctured ; 
the  anterior  pairs  of  tibiie  distinctly  curved,  and  all  of  them 
strongly  serrate  on  the  inner  edges ;  posterior  tarsi  short,  the 
three  joints  subequal  in  length  and  breadth. 

Namaqualaxd  :  Bitterfontein. 

Type  in  the  Stockholm  Museum. 

A  rare  species.  The  sculpturing  of  the  elytra  much  resembles 
that  of  Brachycerus  congestua  Gerst. 

20.  tH.  CDETUS  Gyl. 

H.  cu/rtus  Gyl.  Schh.  Gen.  Cure.  v.  p.  785  (1840). 

Long.  18,  lat.  8  mm. 

Head  convex,  with  very  deep  punctures  and  scattered  white 
scaling,  forehead  somewhat  retuse  and  rugose,  anteocular  furrows 
present  but  not  very  distinct.  Rostrum  separated  from  head  by 
a  deep  dorsal  transverse  incision,  very  short  and  thick,  shorter  than 
prothorax,  strongly  curved,  dilated  towards  apex.  Upper  surface 
convex,  very  closely  and  icoarsely  punctured,  with  a  broad  smooth 
central  carina  which  is  bifid  apically  and  bears  a  faint  stria ; 
upper  lateral  sulci  broad  and  deep,  uniting  at  base,  lower  ones 
shallow  and  much  shorter ;  scrobes  lateral,  deep,  and  oblique ; 
inferior  basal  furrow  deep.  AntennoB  with  pale  recumbent  setae  ; 
scape  barely  reaching  eye  ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  subglobose,  as  long  as  broad,  apex  much  narrower  than 
base,  sides  rounded,  broadest  about  middle,  dorsal  anterior  margin 
distinctly  convex,  ocular  lobes  prominent.  Upper  surface  convex, 
closely  set  with  low  rounded  tubercles,  leaving  a  very  narrow 
central  furrow  without  any  carina ;  tubercles  bare,  each  with  a 
depressed  pale  seta,  the  interstices  fairly  closely  covered  with  pale 
round  scales.  Elytra  shortly  ovate,  base  strongly  sinuate,  shoulders 
sloping,  sides  rounded,  broadest  about  middle,  apical  processes 
minute  and  tuberculiform.  Upper  surface  convex  and  distinctly 
sulcate,  the  sulci  containing  rows  of  small  granules  ;  intervals  all 
similar,  costate,  each  with  a  row  of  larger  but  depressed  granules, 
which  are  shining  and  bear  depressed  pale  setae ;  the  interspaces 
unevenly  clothed  with  large  greyish  scales.  Legs  thick,  strongly 
punctured,  and  with  scatter^  pale  scaling  and  setae ;  posterior 
tarsi  short  and  broad,  the  joints  subequal  in  length  and  breadth ; 
tibiae  strongly  serrate  internally. 

Namaqualand  :  O'okiep  (Z.  Peringuey), 

The  only  example  which  I  have  seen  of  this  insect  is  a  J  in 
Mr.  Peringuey's  collection.  Its  only  near  ally  is  H,  corptUentuB 
Gyl.,  from  which  it  may  be  distinguished  not  only  by  the  very 
different  sculpturing  of  the  elytra,  but  also  by  its  larger  size,  more 
rotund  form,  and  much  less  strongly  carinate  rostrum. 

21.  tH.  INFLATUS,  sp.  nov. 

Long.  17,  lat.  9  mm. 

Head  convex,  deeply  and  nigosoly  puncturetl,  forehead  not 
llattened,  without  f un*ow  or  eaiina ;  anteocular  furrows  indivstinct. 


1904.]  OF  THE  OEXUS  BIPPORRUINUS.  39 

Rostrum  separated  from  head  by  a  deep  transverse  incision,  as 
long  as  prothoraz  only,  distinctly  curved,  sides  subparallel  through- 
oat,  but  with  the  gen»  slightly  dilated.  Upper  surface  convex, 
with  five  smooth,  narrow,  rather  undulating  carinte ;  upper  lateral 
sulci  meeting  at  base,  broader  and  rather  longer  than  the  lower 
pair ;  scrobes  deep,  lateral  and  oblique ;  inferior  basal  furrow 
vexy  deep.  ArUennm  with  grey  sete,  scape  just  reaching  eyes ; 
the  two  basal  joints  of  funicle  subequal.  Prothcrax  broader  than 
long,  apex  narrower  than  base,  sides  not  much  rounded,  broadest 
rather  before  middle,  dorsal  anterior  margin  truncate,  ocular  lobes 
moderate.  Upper  surface  convex,  without  any  central  furrow, 
not  veiy  closely  set  with  small  rounded  tubercles ;  each  tubercle 
with  a  very  short  depressed  pale  seta,  the  interstices  filled  with 
brown  scaling.  Elytra  very  broad  ovate,  shoulders  rounded  but 
very  prominent,  the  width  there  nearly  twice  as  great  as  that  of 
prothorax,  sides  rounded,  broadest  before  middle,  apical  processes 
in  $  short  and  tuberculiform.  Upper  surface  convex,  with 
regular  shallow  sulci  containing  rows  of  minute  granules ;  intervals 
all  similar,  bearing  regular  and  complete  rows  of  large  and  often 
subcorneal  granule^} ;  each  granule  with  a  depressed  dark  seta, 
the  interspaces  variegated  with  patches  of  large  round  brown 
scales.  Legs  stout,  coarsely  punctured,  and  with  scattered  pale 
sets ;  the  inner  edges  of  the  tibiae  strongly  dentate,  including 
the  posterior  pair ;  the  posterior  tarsi  very  setose,  the  joints  sub- 
equal  in  length  and  breadth. 

Cape  Colony  :  Fraserburg  (E,  G.  Alston). 

Type  in  the  South  African  Museum. 

I  have  seen  only  a  single  $  of  this  very  distinct  species,  which 
differs  notably  from  the  allied  heavy-bodied  species  of  the  genus 
in  the  very  small  size  of  the  prothorax  as  compared  with  the 
elytra. 

22.  H.  bitubeeculatus  Gyl. 

H.  bituberculaius  Gyl.  Schonh.  Gen.  Cure.  i.  p.  488  (1833). 

H,  cosiatus  Gyl.  t.  c.  p.  489  (1833). 

E,  punctirostris  Gyl.  op.  c.  v.  p.  787  (1840). 

Long.  14-19,  lat.  5^8^  mm. 

Head  convex  on  vertex,  dispersely  and  faintly  punctured,  fore- 
head with  a  shallow  impression  on  either  side ;  anteocular  furrows 
short  biit  distinct.  Eostrum  about  as  long  as  prothorax,  cut  ofif 
from  head  by  a  deep  transverse  basal  incision,  curved,  gradually 
dilated  towards  apex.  Upper  surface  with  five  low  strongly 
punctured  carinas  (sometimes  the  central  one  is  less  punctate  than 
the  others) ;  lateral  sulci  deep,  about  equal  in  length,  the  upper 
pair  uniting  at  base ;  scrobes  broad  and  deep,  lateral  but  oblique  ; 
inferior  basal  furrow  very  deep.  AntenncB  with  scape  scarcely 
reaching  eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorax 
distinctly  transverse,  apex  rather  narrower  than  base,  sides  strongly 
rounded,  broadest  rather  behind  middle,  dorsal  anterior  margin 
truncate,  ocular  lobes  slight.      Upper  surface  convex,  with  a 
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shallow  transverse  impression  behind  apex,  closely  set  with  low 
rounded  tubercles,  leaving  a  narrow  but  deep  central  furrow 
containing  no  carina ;  tubercles  bare,  ohiny,  each  with  a  short 
depressed  seta,  the  interstices  with  dense  brown  scaling.  £lt/tra 
oblongo-ovate,  naiTOwer  in  (J,  shoulders  sloping,  sides  slightly 
rounded,  broadest  about  middle,  apical  processes  (in  $  only) 
normally  short,  blunt  and  porrect,  but  variable  and  sometimes 
entirely  absent.  Upper  surface  with  shallow  sulci  containing 
rows  of  ill-defined  punctures  separated  by  small  granules ;  the 
intervals  all  closely  and  evenly  granulate,  3,  5,  and  7  being  usually 
slightly  more  prominent  than  the  others,  but  in  some  examples 
this  is  scarcely  noticeable  ;  in  interval  3  with  a  small  tubercular 
prominence  at  the  top  of  the  declivity,  which  is  variable  in  sise 
and  sometimes  absent ;  apices  of  granules  bare,  each  with  a 
depressed  seta,  interspaces  with  fairly  dense  small  brown  scaling. 
Legs  distinctly  thicker  in  c^  than  in  $  ,  with  sparse  brown  scaling ; 
jK)8terior  tarsi  with  the  3i-d  joint  a  little  broader  than  the  others, 
2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Cape  Colony  :  Port  Elizabeth  {Dr.  U.  Braun8\  Uitenhage 
(Rev.  J.  A.  O'NeU),  Willowmore  {JDr.  Brawns),  Kowie  and  Kei 
River  [S.  A.  Mus.]. 

Type  in  the  Stockholm  Museum. 

I  can  detect  no  difference  whatever  between  the  types  of 
costaivs  and  hituherculaUis.  H.  picTictirostris  appears  to  differ  only 
in  its  more  even  elytral  intervals  and  in  the  absence  of  the  apical 
processes  in  the  $ .  These  characters  are,  however,  certainly 
variable,  and  I  have  seen  several  intermediate  examples  which 
render  it  impossible  to  regard  the  two  forms  as  specifically 
distinct. 

Father  O'Neil  writes  of  this  species  that  it  is  common  at 
Uitenhage  and  Grahamstown  throughout  the  year,  being  gene- 
rally found  under  stones  on  rich  soil,  but  sometimes  under  dead 
leaves  and  humus. 

23.  H.  ANGUSTUS,  sp.  nov.     (Plate  I.  fig.  5.) 

Long.  11-12^,  lat.  4-5  mm. 

Head  convex,  rugosely  punctured,  and  with  sparse  depressed 
pale  set«,  forehead  not  flattened,  but  plicate  and  with  a  deep 
impression  just  above  each  eye ;  anteocular  furrows  almost 
obsolete.  Rostrwra  a  little  shorter  than  head  and  prothorax, 
with  a  transverse  dorsal  incision  at  base,  distinctly  curved,  rather 
thicker  in  $ .  Upper  surface  convex,  with  five  narrow  smooth 
carinse,  the  central  one  being  a  little  higher  than  the  others,  the 
intervening  sulci  closely  punctured  and  clothed  with  bro¥m  set«  ; 
lateral  sulci  deep,  meeting  at  base,  about  equal  in  length ;  scrobes 
entirely  lateral,  subparallel  with  the  sulci ;  inferior  basal  furrow 
deep.  Antennce  with  fine  whitish  pubescence ;  scape  just  reaching 
eye;  the  two  basal  joints  of  funicle  subequal.  PrQtharax  as 
long  a^  broad  in  c^ ,  slightly  transverse  in  $ ,  apex  naiTower 
tlian  base,  with  a  shallow  constriction  just  behind  apex,  dorsal 
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anterior  margin  almost  concave,  ocular  lobes  moderate.  Upper 
surface  convex,  closely  granulate,  except  for  a  very  narrow  central 
farrow  containing  no  carina;  granules  bare  at  apex  and  with 
depressed  pale  setae,  interstices  with  dense  brown  scaling.  Elytra 
elongato-ovate,  very  narrow  in  c^,  being  scarcely  broader  than 
the  proihorax,  sides  graduaUy  rounded,  broadest  rather  before 
middle,  apical  processes  minute  tuberculif  orm  and  widely  separated 
in  5 ,  absent  in  cJ .  Upper  surface  convex,  the  strieB  with  rows 
of  shallow  punctures;  intervals  each  with  a  regular  row  of 
graniiles,  those  on  3,  5,  and  7  being  a  little  more  prominent  than 
the  others ;  interval  3  with  a  single  granule  on  the  declivity 
larger  than  the  others ;  granules  with  their  apices  only  bare  and 
with  pale  depressed  setae ;  scaling  dense,  imiform  earthy  brown. 
Legs  with  fine  white  setce,  forming  a  denser  ring  near  apex  of 
femora ;  posterior  tarsi  rather  narrow,  3rd  joint  slightly  broader 
than  the  others,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony  :  Algoa  Bay  (Dr.  H,  Brauna). 

Ttpi^  in  the  Briti^  Museum. 

This  species,  of  which  Dr.  Brauns  has  kindly  sent  me  five 
specimens,  is  like  a  very  small  and  narrow  hUvherculcUus^  but  in 
addition  to  the  differently  shaped  prothorax  it  may  be  distinguished 
by  the  plicate  forehead,  which  is  not  impressed  as  in  that  species. 

24.  H.  CAPBNSis  (L.). 

Curctdio  capensis  L.  Mus.  Lud.  Ulr.  p.  59  (1764) ;  Herbst,  Col. 
vi.  p.  286,  t.  82.  f.  3  (1797) ;  Sparrm.  Act.  Holm.  i.  p.  48,  t.  2. 
f.  16  (1785) ;  01.  Ent.  v.  83,  p.  393,  t.  5.  f.  52  k  t.  9.  AT.  109,  110 
(1807). 

H.  capenMGjl  Schh.  Gen.  Cure.  i.  p.  483  (1883). 

?  CurcuUo  capistratus  F.  Mant.  i.  p.  120  (1787). 

?  H.  capistratus  Gyl.  op.  c.  v.  p.  786  (1840). 

Long.  14-20,  lat.  5-8|  mm. 

Head  closely  and  deeply  punctured,  with  sparse  brownish  scaling, 
vertex  convex,  forehead  retuse ;  anteocular  furrows  deep.  Rostrum 
separated  from  head  by  a  deep  dorsal  incision,  almost  as  long  as 
head  and  prothorax,  thick,  strongly  curved,  and  scarcely  dilated 
at  apex.  Upper  surface  rugoeely  punctured  and  with  thin  pale 
scaling,  with  five  strong  carinae,  the  central  one  smooth  and  the 
others  coarsely  punctured  ;  lateral  sulci  deep,  of  equal  length,  the 
upper  pair  uniting  at  base ;  scrobes  deep,  lateral  and  parallel  with 
sulci;  inferior  basal  furrow  very  deep.  AnteniuB  with  dense, 
fine,  grey  scaling;  scape  barely  reaching  eye;  the  two  basal 
joints  of  funicle  subequal.  Proihorax  as  long  as  broad  in  c^, 
transverse  in  $  ,  apex  narrower  than  base,  sides  rounded,  broadest 
about  middle  in  S »  behind  middle  in  $ ,  dorsal  anterior  margin 
truncate  or  very  slightly  convex,  ocular  lobes  well  developed. 
Upper  surface  convex,  closely  set  with  low  rounded  granules, 
leaving  a  very  narrow  and  often  ill-defined  central  furrow ; 
granules  bare,  each  with  a  minute  depressed  seta,  the  interstices 
with  brown  or  greyish  scaling.     Elytra  ovate  in  5  ,  very  narrow 
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in  c? ,  shoulders  sloping,  sides  slightly  rounded,  broadest  about 
middle,  apical  processes  absent  in  (S  >  shortly  conical,  and  often 
rudimentary,  in  $ .  Upper  surface  convex,  with  distinct  sulci 
containing  rows  of  ocellated  punctures,  usually  with  small  inter- 
vening granules;  each  interval  haa  a  complete  row  of  small 
closely-set  shiny  granules,  bearing  very  short  depressed  pale  setae ; 
the  interspaces  with  dense  brown  scaling  variegated  with  small 
spots  of  white ;  in  the  $  the  first  interval  is  more  or  less  dis- 
tinctly elevated  on  the  declivity.  Legs  with  fine  grey  scaling  and 
a  narrow  paler  ring  near  apex  of  femora ;  the  three  basal  joints 
of  posterior  tarsi  subequal  in  length  and  breadth. 

Cape  Colony  :  Willowmore  (Dr.  H.  Brauns)^  Kenhardt  and 
Carnarvon  [S.  A.  Mus.l. 

As  I  have  been  unable  to  examine  the  type  of  capistrattis  F., 
I  cannot  feel  quite  certain  as  to  its  identity  with  capensis  L. 
But  so  far  as  Gyllenhal's  descriptions  of  the  two  forms  are  con- 
cerned, I  am  unable  to  find  any  valid  specific  difierences  between 
them.  In  the  general  collection  at  Stockholm  there  is  a  single  c^ 
under  each  name,  but  the  specimens  are  unquestionably  con- 
specific.  Schonherr  had  only  one  ^  capensis  in  his  collection. 
Gyllenhars  description  of  capistrattts  c?  was  made  from  an 
example  in  Chevrolat's  collection,  but  I  was  unable  to  find  the 
insect  in  Chevrolat's  boxes  at  Stockholm.  However,  in  his  notes 
Mr.  Peringuey  mentions  having  examined  this  very  specimen, 
and  he  considered  it  inseparable  from  capensis.  The  form  which 
I  attribute  to  capistratus  is  a  much  bigger  and  broader  insect  than 
typical  capensis,  the  rostrum  is  more  strongly  curved,  and  the  legs 
are  much  stouter,  especially  in  some  S  examples.  But  these 
characters  all  vary  into  those  of  capensis,  and  in  a  large  series  of 
specimens  which  I  have  seen  it  has  been  impossible  to  draw  any 
dividing  line  between  the  two  forms. 

25,  H.  p:6rinqubyi,  sp.  nov.     (Plate  I.  fig.  4.) 

Long.  20-22,  lat.  7-8  mm. 

Head  very  convex,  with  deep  scattered  punctures,  forehead 
strongly  retuse  ;  anteocular  furrows  deep.  Rostrum  very  thick, 
rather  longer  and  narrower  in  c^ ,  a  little  longer  than  prothorax, 
distinctly  curved  and  cut  off  from  head  by  a  deep  dorsal  incision. 
Upper  surface  rather  convex,  with  five  broad  carinas  of  equal 
height  and  width,  the  central  one  smooth,  the  others  strongly 
punctured,  the  intervening  furrows  fiUed  with  white  scaling ; 
lateral  sulci  deep  and  subequal  in  length  and  breadth;  scrobes 
lateral,  deep,  straight  and  almost  parallel  to  the  sulci ;  inferior 
basal  furrow  very  broad  and  deep.  AntenruB  with  fine  pale 
pubescence  ;  scape  scarcely  reaching  eye ;  the  1st  joint  of  funicle 
a  little  longer  than  2nd.  Prothorax  as  long  as  broad,  apex  a 
little  narrower  than  base,  sides  moderately  rounded,  broadest 
about  middle,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
strongly  developed.  Upper  surface  convex,  very  closely  set  with 
low  rounded  tubercles,  leaving  a  scarcely  distinguishable  centml 
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furrow ;  tubercles  bare,  each  with  a  very  short  depressed  dark 
seta,  the  interstices  with  sparse  white  scaling.  Elytra  narrowly 
ovate  in  $ ,  much  narrower  and  more  oblong  in  (S ,  shoulders 
sloping,  sides  not  much  rounded,  broadest  before  middle,  a  low 
tuberculate  intra-apical  callus  on  each  side,  which  is  more  promi- 
nent in  $  .  Upper  surface  convex,  the  sulci  with  reguko*  rows 
of  distinct  punctures ;  the  intervals  all  similar,  each  with  a  row  of 
large  closely-set  granules,  which  are  shiny,  each  having  usually  a 
very  short  dark  depressed  seta,  the  interspaces  with  scattered  spots 
of  round  whitish  scales.  Legs  with  sparse  white  scaling,  forming 
a  denser  ring  near  apex  of  femoi-a ;  antei'ior  tibiae  distinctly 
sinuate  externally  in  S ,  simply  curved  in  J ,  posterior  pair  not 
denticulate  internally  in  either  sex  ;  posterior  tai'si  with  joints  of 
equal  width,  2nd  and  3rd  subequal  in  length,  1st  slightly  longer. 

Namaqualand  :  O'okiep  (Z.  Peringvsy), 

Type,  cJ  in  the  British  Museum,  J  in  the  South  African 
Museum. 

Probably  the  Namaqualand  representative  of  H,  capensU  L., 
from  which,  however,  it  differs  much  in  appearance,  owing  to  its 
large  size  and  elongate  shape ;  the  external  sinuation  in  the 
anterior  tibiie  of  the  c^  is  an  unusual  character. 

26.  H.  LACTTNOSUS  Gjl. 

ff.  lacanosu8  Gyl.  Schh.  Gen.  Cure.  i.  p.  485  (1833),  v.  p.  789 
(1840). 

Long.  18,  lat.  8|  mm. 

Head  very  convex,  punctuation  faint,  close  on  vertex  but 
diffuse  in  front ;  forehead  with  a  shallow  central  depression ; 
eyes  surrounded  by  a  narrow  impressed  ring  ;  anteocular  furrows 
diistinct.  Rostrum  cut  off  from  head  by  a  deep  dorsal  incision, 
thick  and  strongly  curved,  as  long  as  prothorax  only.  Upper  sur- 
face with  five  smooth  narrow  carinas,  the  interspaces  indistinctly 
punctured  and  with  short  pale  setae ;  lateral  sulci  deep,  the  upper 
and  lower  pairs  of  equal  length,  the  former  uniting  at  liise; 
scrobes  lateral,  subparallel  to  the  sulci ;  inferior  basal  furrow 
very  deep.  Antennce  piceous,  finely  pubescent;  the  scape  just 
reaching  eye ;  the  1st  joint  of  f unicle  longer  than  2nd.  Prothoraa: 
distinctly  transverse,  base  and  apex  of  equal  width,  sides  strongly 
rounded,  broadest  about  middle,  dorsal  anterior  margin  truncate, 
ocular  lobes  feeble.  Upper  surface  rather  convex,  closely  set  with 
low  rounded  tubercles,  leaving  a  nari'ow  central  furrow  without  a 
carina ;  tubercles  bare,  each  with  a  very  short  pale  depressed 
seta ;  interstices  with  dense  yellowish  scaling.  Elytra  oblongo- 
ovate,  shoulders  roundedly  prominent,  sides  scarcely  rounded, 
broadest  about  middle,  apical  processes  absent.  Upper  surface 
convex,  with  shallow  sulci  containing  faint  punctures  separated 
by  intervening  granules  ;  intervals  all  similar,  bearing  single  rows 
of  depressed  granules,  each  having  a  short  pale  seta  ;  the  suture 
strongly  raised  on  the  declivity  only  ;  scaling  fairly  dense, 
vainegated  light  brown  and  whitish.     Legs  with  sparse  pale  setae, 
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forming  a  denser  ring  near  apex  of  femora ;  posterior  tarsi  with 
joints  of  the  same  width,  2nd  and  3rd  subequal  in  length,  1st  a 
little  longer. 

Capb  Colony. 

Type  in  the  Stockholm  Museum. 

27.  H.  ORiNiGER  Mshl.     (Plate  I.  fig.  8.) 
H.  criniger  Mshl.  1.  c.  p.  441  (1902). 
Long.  16,  lat.  6-7  mm. 

Head  very  convex,  punctuation  on  vertex  close  but  shallow, 
deeper  and  more  scattered  in  front,  forehead  retuse  and  with  a 
more  or  less  distinct  impression ;  anteocular  furrows  deep  and 
complete.  Rostrum  about  as  long  as  prothorax  only,  cut  off  from 
head  by  a  deep  dorsal  incision,  stout,  strongly  curved,  sides  Sub- 
parallel  to  beyond  middle,  then  gently  dilated  to  apex.  Upper 
surface  convex,  with  five  strong  carinse  which  ai*e  generally  smooth 
and  shiny ;  lateral  sulci  broad  and  deep,  the  upper  pair  rather 
longer  and  alone  meeting  at  base;  scrobes  deep,  lateral  and 
oblique ;  inferior  basal  furrow  very  deep.  Antennce  with  scape 
just  reaching  eye ;  the  two  basal  joints  of  funicle  subequftl. 
Prothorax  distinctly  transverse,  the  length  about  equal  to  the 
width  at  base,  apex  scarcely  narrower,  sides  strongly  rounded, 
broadest  a  little  behind  middle,  dorsal  anterior  margin  truncate, 
ocular  lobes  moderately  prominent.  Upper  surface  almost  plane, 
closely  set  with  round  flattened  tubercles,  leaving  a  narrow  central 
furrow  without  a  carina ;  tubercles  bare  and  w  ithout  setae,  the 
interstices  with  dense  brown  scaling.  Elytra  oblongo-ovate,  much 
naiTOwer  in  tS ,  shoulders  sloping,  sides  scarcely  rounded,  apical 
})rocesses  absent  in  both  sexes,  the  sutui-al  part  slightly  raised  on 
the  declivity  in  the  $  only.  Upper  surface  slightly  convex, 
strife  with  regular  rows  of  shallow  punctures  separated  by  small 
granules,  alternate  intenals  more  prominent;  intervals  1,  3,  5, 
and  7  with  elongate  depressed  sliiny  tubercles,  each  bearing  a  very 
long  erect  black  seta ;  intervals  2,  4,  and  6  with  rows  of  small 
closely-set  granules,  each  bearing  a  very  short  depressed  pale  seta ; 
tubercle*  and  granules  bai'e,  the  interspaces  with  dense  brown 
scaling  more  or  less  variegated  with  small  white  patches.  Legs 
with  close  pale  pubescence,  slightly  thicker  near  apex  of  femora ; 
2nd  joint  of  posterior  tarsi  shorter  than  1st,  of  equal  length  to, 
but  narrower  than,  3rd. 

Cape  Colony. 

Type  in  the  British  Museum. 

Entirely  resembling  H.  lacunosus  Gyl.  in  general  facies,  but  in 
that  species  the  intervals  on  the  elytra  are  uniform  and  the 
granules  are  subequal  throughout,  there  being  no  elongate 
tubercles ;  moreover,  the  erect  black  setae  are  specially  charac- 
teristic of  criniger. 

28.  H.  DECEPTOR  Mshl.     (Plate  I.  fig.  7.) 
II,  dsceptor  Mshl.  1.  c.  p.  447  (1002). 
Long.  13-15,  lat.  6-7  mm. 
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Hetid  convex,  with  sparse  punctures  and  squamae,  forehead  with 
a  rounded  impression ;  anteocular  furrows  distinct.  Rostrum 
separated  from  head  by  a  deep  dorsal  incision,  as  long*to  head  and 
prothorax,  thick,  strongly  curved  and  slightly  dilated  near  apex. 
Upper  surface  with  five  strong  smooth  narrow  carinse  of  even 
height ;  lateral  sulci  of  about  equal  length,  the  upper  pair  rather 
deeper  and  meeting  at  base ;  scrobes  deep,  lateral  and  oblique ; 
inferior  basal  furrow  very  deep.  AntenncB  with  scape  barely 
reaching  eye;  the  two  basal  joints  of  funicle  subequal.  Pro- 
thorax  transverse,  more  distinctly  so  in  $ ,  the  length  equal  to 
the  width  at  base  in  $ ,  greater  in  d* ;  apex  rather  narrower  than 
base,  sides  strongly  rounded,  broadest  about  middle,  dorsal 
anterior  margin  truncate,  ocular  lobes  moderate.  Upper  surface 
rather  convex,  closely  set  with  small  elevated  granular  tubercles, 
leaving  a  naiTOW  central  furrow  without  a  carina ;  tubercles  bore 
and  with  very  short  depressed  setse,  the  interstices  with  dark 
scaling  and  three  narrow  pale  lines.  Elytra  ovate,  much  narrower 
in  cT ,  shoulders  roundedly  prominent,  sides  distinctly  rounded, 
broadest  about  middle,  apical  processes  very  small  and  contiguous 
in  both  sexes.  Upper  surface  convex,  distinctly  sulcate,  sulci 
with  rows  of  shallow  punctures  separated  by  small  granules; 
intervals  all  evenly  raised,  subcostate,  and  with  regular  rows  of 
large  shiny  granules,  each  bearing  a  depressed  dark  seta,  the 
interspaces  with  uneven  scaling,  being  variegated  with  small 
patches  of  brown,  fulvous,  or  white.  Legs  piceous,  with  fine  pale 
pubescence  ;  posterior  tarsi  with  the  2nd  joint  a  trifle  narrower 
than  the  others,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony  :  Port  Elizabeth  {Dr.  H,  Brauns). 

Type  in  the  British  Museum. 

From  the  allied  H,  lacunosus  Gyl.  this  insect  differs  in  its 
thinner,  deeply  sulcate  and  less  curved  rostrum;  the  thoracic 
tubercles  are  not  depressed ;  the  sides  of  the  elytra  are  more 
ampliated,  and  in  the  J  the  suture  is  not  nearly  so  much  elevated 
on  the  declivit}'. 

29.  H.  SPAKSUS  Mshl.     (Plate  I.  fig.  6.) 

H,  sparsus  Mshl.  1.  c.  p.  448  (1902). 

Long.  12,  lat.  6  mm. 

Head  convex,  bare,  and  with  faint  scattered  punctures,  forehead 
with  a  slight  central  depression;  anteocular  furrows  deep  and 
complete.  Rostrvmi,  as  long  as  head  and  prothorax,  cut  off  from 
head  by  a  deep  dorsal  incision,  distinctly  curved  and  very 
gradually  dilated  from  base  to  apex.  Upper  surface  nearly  plane, 
with  three  fine  carinte,  the  central  one  being  the  shortest  and 
vanishing  beyond  middle  ;  punctuation  indefinite,  scaling  absent ; 
lateral  sulci  broad  and  deep,  separated  by  a  strong  costa  bearing 
a  faint  stria,  the  upper  pair  only  meeting  at  base  ;  scrobes  straight 
and  lateral,  almost  parallel  to  the  sulci ;  inferior  basal  furrow 
very  deep.  ArUennas  with  scape  just  reaching  eye ;  the  two  baAal 
joints  of  funicle  subequal.      Prothorax  slightly  transverse,  the 
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length  greater  than  the  width  at  hase,  which  is  equal  to  the  apex, 
sides  strongly  rounded,  broadest  about  middle;  ocular  lobes 
moderately  •developed.  Upper  surface  slightly  convex,  closely 
set  with  small  elevate  shiny  tubercles,  leaving  a  very  narrow 
central  furrow  without  a  carina;  tubercles  bare,  with  short 
depressed  setas,  the  interstices  with  sparse  brown  scaling.  Elytra 
oblongo-ovate,  shoulders  roundedly  prominent,  much  broader  than 
the  base  of  prothorax ;  sides  not  much  rounded,  broadest  before 
middle ;  apical  processes  absent  in  J .  Upper  surface  slightly 
convex,  with  shallow  closely-punctured  strifie ;  intervals  with  small 
rather  distant  tubei-cles,  which  are  somewhat  depressed  dorsally 
and  near  base,  but  conical  towards  sides  and  apex ;  intervals  2, 
4,  and  6  with  the  tubercles  more  distant  than  on  the  others ; 
interval  1  slightly  raised  on  the  declivity  in  the  $  and  with  the 
tubercles  there  closely  set ;  tubercles  with  a  short  apical  seta ; 
elytra  bare  except  for  a  few  small  scattered  patches  of  yellowish 
HoaJes.  Legs  with  fine  pale  scaling ;  2nd  and  3rd  joints  of 
posterior  tarsi  subequal  in  length. 

Cape  Colony. 

Type  in  the  British  Museum. 

The  larger  and  more  distant  tubercles  on  the  elytra,  as  well  as 
the  comparative  narrowness  of  the  prothorax,  give  this  species  a 
very  different  appearance  from  its  nearest  ally,  H.  deceptor  Mshl. 

30.  H.  SUTURAUS,  sp.  nov.     (Plate  I.  fig.  9.) 

Long.  19,  lat.  8  mm. 

Head  very  convex,  with  shallow  punctuation,  which  is  close  on 
vertex  but  sparse  in  front,  forehead  with  a  shallow  depression  ; 
eye  surrounded  by  a  deep  impressed  ring ;  anteocular  furrows 
distinct.  Rostrum  cut  off  from  head  by  a  deep  dorsal  incision,  as 
long  as  prothorax  only,  thick  and  strongly  curved.  Upper  surface 
convex,  with  five  strong  smooth  carinae,  all  evenly  raised,  the 
furrows  coarsely  pimctured ;  lateral  sulci  deep,  the  upper  pair  ^^ 
meeting  at  base  and  much  longer  than  the  lower ;  scrobes  lateral, 
rather  sinuate;  inferior  basal  furrow  distinct.  Antennce  with 
the  scape  barely  reaching  eye;  the  two  basal  joints  of  funicle 
subequal.  Prothorax  distinctly  transverse,  apex  narrower  than 
base,  sides  strongly  rounded,  broadest  about  middle,  dorsal 
anterior  margin  truncate,  ocular  lobes  small  but  distinct.  Upper 
surface  almost  plane,  closely  set  with  low  rounded  tubercles, 
leaving  a  narrow  central  furrow  without  any  carina;  tubercles 
bare  and  with  scarcely  perceptible  setae.  Elytra  obovate,  shoulders 
prominent  but  rounded,  sides  evidently  roimded,  broadest  behind 
middle,  apical  processes  absent.  Upper  surface  slightly  convex, 
strongly  sulcate,  the  sulci  with  rows  of  shallow  punctures  separated 
by  distinct  granules  ;  intervals  all  evenly  costate,  not  tuberculate, 
but  transversely  rugose,  except  close  to  apex,  where  they  are  more 
or  less  distinctly  granulate  ;  the  suture  distinctly  raised  on  the 
declivity  in  the  $  and  set  with  a  row  of  short  erect  black  setae ; 
scaling  al)sent,  being  replaced  by  short  depre.ssed  yellow  setae, 
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which  are  usually  abraded  at  base  and  on  disk,  but  dense  towards 
sides  and  apex.  Legs  with  sparse  pale  pubescence  ;  posterior 
tarsi  spongy  beneath,  the  2nd  joint  slightly  narrower  than  the 
others,  2nd  and  3rd  subequal  in  length,  1st  a  little  longer. 

Cape  Colony. 

Type  in  the  Bntish  Museum. 

Ill  the  first  section  of  the  genus  the  only  species  with  setose,  as 
opposed  to  squamose,  elytra  are  aetifervs  Gyl.,  suturalia  Mshl.,  and 
granidatua  Gyl.  The  former  is  at  once  separated  by  the  uneven 
intervals  on  the  elytra.  H.  granulattta  differs  from  H.  suturcUis 
in  having  the  lateral  sulci  on  the  rostrum  of  equal  length ;  the 
prothorax  is  much  more  transverse,  with  the  sides  more  strongly 
dilated,  while  the  ocular  lobes  are  almost  obsolete  and  the  tubercles 
are  more  depressed  and  further  apart ;  on  the  elytra  the  sulci  are 
less  deep,  the  granules  in  them  much  larger,  the  intervals  all 
strongly  granulate,  and  the  general  shape  is  more  elongate.  In 
general  facies  this  species  most  nearly  resembles  H.  lacunosius 
Gyl. 

31.    H.  ORANULATU8  Gyl. 

H,  granvlaius  Gyl.  Schh.  Gen.  Cure.  v.  p.  792  (1840). 

Long.  15-17,  lat.  7-7^  mm. 

Head  very  convex,  strongly  punctured,  forehead  retuse  and  with 
a  shallow  central  impression ;  eyes  surrounded  by  an  impressed 
ring ;  anteocular  furrows  deep.  Roatrv/m  with  a  very  deep  dorsal 
incision  at  base,  scarcely  shorter  than  head  and  prothorax,  very 
thick  and  strongly  curved.  Upper  surface  with  five  strong  carinae, 
the  central  one  being  the  highest  and  quite  smooth,  the  outer  ones 
strongly  punctured  on  their  inner  surfaces ;  lateral  sulci  deep, 
subequal,  the  upper  pair  meeting  at  base,  the  lower  pair  rather 
broader ;  scrobes  straight,  entirely  lateral  and  paraUel  with  the 
sulci  ;  inferior  basal  furrow  very  deep.  Aniennce  with  sparse  pale 
setae ;  scape  just  reaching  eye ;  the  two  basal  joints  of  funicle 
subequal.  Prothorax  very  transverse,  apex  narrower  than  base, 
sides  very  strongly  rounded,  broadest  about  middle,  anterior 
margin  rather  concave,  ocular  lobes  slight.  Upper  surface  plane, 
fairly  closely  set  with  low  rounded  tubercles,  leaving  a  narrow  ill- 
defined  central  furrow  containing  a  scarcely  noticeable  carina; 
tubercles  bare,  with  depressed  pale  setas,  interstices  with  thin  pale 
hair-like  scaling.  Elytra  broadly  ovate,  shoulders  roundedly  promi- 
nent, sides  slightly  rounded,  broadest  about  middle,  apical  processes 
in  $  cylindrical,  short  and  parallel.  Upper  surface  rather 
convex,  sulcate,  sulci  with  regular  rows  of  small  granules; 
intervals  all  similar,  each  with  a  single  regular  row  of  larger 
granules  of  about  the  same  size  throughout ;  granules  bare,  with 
short  pale  depressed  setae,  interstices  with  thin  pale  hair-likescaling. 
Legs  with  sparse  pale  scaling  ;  posterior  tarsi  with  the  3rd  joint 
broadest,  2nd  and  3rd  subequal  in  length,  1st  distinctly  longer. 

Cape  Colony. 

Type  in  the  Stockholm  Museum. 
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32.  H.  GRANULOSUS  Thimb. 

H,  granulosus  Thunb.  Nov.  Act.  Ups.  vii.  p.  120  (1815);  Gyl. 
Schh.  Gen.  Cure.  i.  p.  484  (1833),  v.  p.  792  (1840). 

Long.  14-15,  lat.  5|-6  mm. 

He<id  very  convex,  bare,  closely  and  strongly  punctured,  fore- 
head with  a  very  deep  longitudinal  impression  on  each  side ; 
anteocular  furrows  present,  but  rather  indistinct.  Rostrum  cut 
off  from  head  by  a  deep  basal  incision,  very  short  and  thick,  not 
more  than  two- thirds  the  length  of  prothorax,  distinctly  curved. 
Upper  sui-face  almost  plane,  very  rugosely  punctured,  and  with  a 
strong  smooth  central  furrow ;  upper  lateral  sulci  brcmd  and  deep, 
uniting  at  base,  lower  sulci  very  short  and  subtriangular ;  scrobes 
lateral  and  oblique ;  inferior  basal  furrow  broad  and  deep. 
ArUennoR  with  scape  just  reaching  eye ;  the  two  basal  joints  of 
funicle  subequal.  Prothorax  transverse,  apex  narrower  than 
base,  sides  very  strongly  rounded,  broadest  about  middle,  anterior 
margin  slightly  convex,  ocular  lobes  well  developed.  Upper 
surface  almost  plane,  closely  set  with  low  rounded  tubercles, 
leaving  a  narrow  indistinct  central  furrow  without  any  carina ; 
tubercles  unipunctate  but  usually  without  setse,  interstices  with 
only  a  very  few  widely-separated  white  scales.  Elytra  oblongo- 
ovate,  rather  broader  in  $  ,  shoulders  roundedly  prominent,  sides 
subparallel  to  beyond  middle,  apical  processes  absent.  Upper 
surface  convex,  sulcate,  sulci  containing  rows  of  distinct  granules, 
but  in  some  cases  the  granules  join  the  intervals  on  either  side,  so 
that  the  sulci  then  appear  to  contain  rows  of  large  subreticulate 
foveas ;  intervals  all  similar,  each  bearing  a  single  regular  row  of 
low  rounded  tubercles,  which  are  apt  to  become  catenulate  on 
disk  ;  tubercles  bare  and  without  setae,  interstices  with  very  few 
small  and  widely-separated  white  scales.  Legs  with  a  few  sparse 
white  scales ;  posterior  tarsi  with  joints  of  the  same  width  ;  2nd 
and  3rd  subequal  in  length,  1st  a  little  longer. 

Cape  Colony  :  Hex  River,  Constantia. 

Its  remarkably  short  rostrum  will  immediately  distinguish  this 
species  from  any  other  in  the  genus.  In  some  examples  the 
sculptiu-ing  of  the  head  is  much  more  rugose  and  the  two  longi- 
tudinal impresssions  are  then  not  noticeable.  One  such  example 
in  the  South  African  Museum  is  much  larger  than  usual,  and  the 
reticulations  on  the  elytra  are  also  very  much  larger,  giving  the 
insect  a  very  different  appearance.  But  without  further  material 
it  seems  advisable  to  regard  this  as  merely  a  varietal  form. 

33.  tH.  AURiviLii  Per. 

H.  aurivilii  Per.  Trans.  S.  A.  Phil.  Soc.  1888,  p.  171. 

Long.  24,  lat.  11  mm. 

Head  closely  and  finely  punctured  and  covered  with  fulvous 
scaling ;  forehead  broadly  and  deeply  excavate ;  anteocular  furrows 
distinct.  Rostrum  as  long  as  head  and  prothorax,  not  incised  at 
base,  distinctly  curved,  strongly  dilated  near  apex.    Upper  surface 
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with  a  deep  central  f  un'ow,  which  is  narrow  in  the  middle,  dilated 
towards  apex,  and  still  more  so  basally,  where  it  merges  into  the 
excavation  of  the  forehead ;  scaling  dense,  fulvous,  and  with  con- 
spicuous large  scattered  punctm-es;  upper  lateral  sulci  absent, 
lower  pair  shallow ;  scrobes  directed  beneath  base  of  ixtstrum ;  * 
inferior  basal  furrow  present.  AnteniuB  short,  scape  scarcely 
reaching  eye ;  the  two  basal  joints  of  f  unicle  subequal.  ProUwraoi 
scarcely  longer  than  the  width  at  base,  apex  narrower,  sides 
dilated  before  middle  into  a  strong  reciu^ed  spine,  anterior  margin 
convex,  ocular  lobes  moderate.  Upper  surface  somewhat  convex, 
with  a  deep  central  furrow,  boi-dei-ed  by  a  tubei*cular  costa  in  its 
anterior  half  and  containing  a  strong  smooth  caidna ;  the  lateral 
portions  are  rather  sparsely  set  with  small  rounded  tubercles; 
oostse  and  tubercles  bare,  the  interstices  with  dense  fulvous  scaling. 
Elytra  ovate,  broadest  about  middle,  shoulders  roundedly  promi- 
nent, apical  processes  in  $  long,  stout  and  sharp.  Upper  surface 
convex,  irregularly  and  transversely  subreticulate,  the  intervals 
\  5,  and  7  more  raised  than  the  others,  subcostate,  but  more  or 
less  distinctly  tuberculate  towards  apex  ;  the  remaining  intervals 
with  interrupted  and  incomplete  rows  of  depressed  tubercles. 
Tubercles  bare  and  shiny,  the  interspaces  densely  covered  with 
small  fulvous  scales.  Legs  variegated  with  pale  scsding ;  posteri<v 
tai'si  broad,  spongy  beneath,  the  joints  of  the  same  width,  2nd 
and  3rd  of  equal  length,  1st  rather  longer. 

Transvaal:  Rustenburg. 

Type  in  Mr.  P^i'inguey's  collection. 

The  sculpturing  of  the  elytra  differs  very  markedly  from  that 
of  the  other  large  species  which  have  lateral  spines  on  the  pro- 
thorax. 

34.  H.  SEVERUS  Gyl. 

H.  severus  Gyl.  Schonh.  Gen.  Cure.  v.  p.  747  (1840). 

Long.  23-29,  lat.  9-12  mm. 

Head  convex,  with  close  shallow  punctuation  and  fulvous 
scaling,  forehead  without  fovea  or  carina;  anteocular  furrows 
deep,  subconvergent  above.  Rostrum  not  incised  at  base,  as  long 
as  head  and  prothorax,  strongly  curved  and  dilated  from  middle 
to  apex.  Upper  surface  with  a  deep  central  furrow  throughout, 
dilated  anteriorly  and  containing  a  distinct  roimded  impression 
at  base ;  the  furrow  impunctate,  but  the  adjoining  costte  coarsely 
punctured  and  with  scattei*ed  large  white  scales ;  upper  lateral 
sulcus  absent,  the  lower  one  deep  and  distinct;  scrobes  deep, 
directed  beneath  base  of  rostrum ;  inferior  basal  furrow  present. 
Antennm  with  scape  not  nearly  reaching  eye ;  the  two  basal  joints 
of  funicle  subequal.  Prothorax  transverse,  the  length  equal  to 
width  at  base,  apex  nan'ower,  sides  ampliated  and  armed  about 
middle  with  a  sharp  tubercular  spine,  dorsal  anterior  margin 
convex,  ocular  lobes  moderate.  Upper  surface  somewhat  convex, 
with  a  tubercular  callus  along  apex,  sparsely  set  with  large  rounded 
tuberdes,  leaving  a  broad  central  furrow  containing  a  short  low 
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carina ;  tubercles  bare,  sometimes  \\*ith  minute  seta?,  the  intei-stices 
with  dense  fulvous  scaling,  the  central  furrow  and  sides  paler. 
Elytra  ovate,  narrower  in  ^ ,  shouldei'S  sloping,  sides  rounded, 
broadest  about  middle,  apical  pitKjesses  short  and  sharply  coniail 
in  both  sexes.  Upper  surface  convex,  with  regular  rows  of  distinct 
granules  which  often  vanish  towards  apex  ;  the  intervals  with 
rows  of  large,  but  variable,  rounded  tubercles  which  become 
conical  posteiiorly ;  those  on  intervals  2,  4,  and  6  usually  moi-e 
widely  separated  than  the  others  ;  tubercles  never  cristate  on  the 
declivity,  bare,  shiny,  and  with  very  short  depressed  setae,  the 
interspaces  with  dense  fulvous  scaling  becoming  paler  laterally, 
and  sometimes  with  a  large  pale  patch  on  the  declivity.  Legs 
with  scattered  round  white  scales  and  depressed  black  sette ; 
posterior  tarsi  broad,  the  joints  of  the  same  width,  2nd  and  3rd 
of  equal  length,  1st  longer. 

Natal  :  Malvern  {C,  N,  Barker),  Estcourt.  Transvaal  : 
Lydenburg  {Dr.  Gkmning),  Barberton  {Dr.  P.  Reiidall),  Zout- 
pansberg  {Kaessner).  Orange  River  Colony  :  Kronstatl  [S.  A. 
Mus.].     Port.  E.  Africa  :  Delagoa  Bay  {II.  Junod). 

Type  in  the  Stockholm  Museum. 

A  common  arboreal  species  throughout  the  South-ea«teni 
districts  of  South  Africa.  The  typical  form,  which  in  most 
collections  stands  under  Boheman's  MS.  name  tuber adatvSj  ha« 
the  el3rtral  tubercles  more  evenly  distributed  and  approximately 
of  more  equal  size  throughout,  the  colouring  is  also  of  a  more 
greyish  bix)wu  and  without  paler  patches;  this  fonn  is  most 
prevalent  on  the  coast  and  in  the  moi-e  low- lying  inland  localities. 
The  high  veldt  form  has  the  scaling  more  markedly  fulvous  in 
colour  and  usually  with  two  large  pale  patches  on  the  declivity, 
the  tubercles  on  intervals  3  and  5  are  much  smaller  and  moi-e 
clos(.4y  set,  those  on  2  and  4  being  larger  and  often  widely  sepa- 
rated ;  this  form  is  also  of  rather  more  robust  habit,  but  the 
differences  mentioned  are  very  variable  and  cannot  be  regarded  as 
of  specific  value. 

35.  tH.  VARiEGATUS,  sp.  nov. 

Long.  20,  lat.  9  mm. 

l/ead  convex,  obscurely  punctured  and  with  depressed  fulvous 
Beta%  base  of  rostrum  produced  acutely  on  to  the  forehead ;  ante- 
ocular  furrows  very  deep,  approaching  very  closely  above  in  an 
oblique  direction.  Rostrum  not  incised  tran8\^ersely  at  ba*se, 
longer  than  head  and  pi-othorax,  strongly  curved  and  dilated  at 
ftpex  only.  Upper  surface  shallowly  punctured  and  sparsely 
eetose,  plane  or  slightly  convex,  with  a  shaUow  impi*ession  neitr 
apex,  a  very  deep  elongate  fovea  at  base,  and  a  faint  smooth 
centi*al  carina ;  upper  lateral  sulci  obsolete,  the  lower  pair  deep 
and  curved  upwards  at  base  ;  scrobes  deep,  directed  beneath  base 
of  i-ostrum  ;  inferior  basal  fiurow  shallow.  Anteii7u»  with  scaj)e 
barely  reaching  eye;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  longer  than  its  width  at  base,  which  is  bi-oader  than 
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the  apex,  sides  strongly  ampliated  and  produced  about  middle 
into  a  stout  tubercular  spine,  dorsal  anterior  margin  convex, 
ocular  lobes  well  developed.  Upper  surface  somewhat  convex, 
fairly  closely  set  with  large  rounded  tubercles,  leaving  a  deep 
central  furrow  containing  an  abbreviated  carina,  anterior  margin 
with  a  low  tubercular  callus ;  tubercles  bare,  shiny,  each  with  a 
depressed  dark  seta,  the  scaling  in  the  interstices  fulvous,  except 
in  the  central  furrow  and  on  the  sides  of  the  prostemum,  where 
it  is  white.  Elytra  oblongo-ovate,  shoulders  roundedly  prominent, 
sides  slightly  ampliated,  broadest  about  middle,  apical  processes 
(in  cf  )  short  and  bluntly  conical.  Upper  surface  convex,  with 
regular  rows  of  distinct  separated  granules;  interval  1  with  a 
complete  row  of  distant  tubercles,  becoming  very  much  smaller 
behind  middle ;  interval  2  with  only  an  apical,  subcristate  row  of 
small  conical  tubercles ;  3,  5,  and  7  with  rows  of  small  separated 
conical  tubercles,  that  on  3  ceasing  abruptly  at  the  top  of  the 
declivity ;  4  and  6  devoid  of  tubercles,  or  at  most  with  one  or  two 
isolated  ones ;  tubercles  bare,  shiny,  with  depressed  dark  setie,  the 
interspaces  with  sparse  fulvous  scaling,  which  is  denser  and  brighter 
on  the  inflexed  margins,  and  with  a  large  transverse  paler  patch 
at  the  top  of  the  declivity.  Legs  with  depressed  pale  fulvous  setae 
and  a  ring  of  white  scales  near  the  apex  of  the  posterior  pairs  of 
femora ;  posterior  tarsi  brood,  the  three  basal  joints  subequal  in 
length  and  breadth. 

^UTH  Africa. 

Type  in  the  South  African  Museum. 

This  species  is  in  some  respects  intermediate  between  H.  severus 
and  ZT.  pUulariua,  It  resembles  the  latter  in  having  the  tubercles 
on  the  second  interval  of  the  elytra  distinctly  cristate  on  the 
declivity  and  also  in  the  banding  of  the  femora ;  but  the  rostral 
characters  are  much  nearer  those  of  severus,  especially  the 
anteocular  furrows,  which  are  long,  deep,  oblique,  and  dorsally 
convergent. 

36.  H.  PILULARIU8  (F.). 

CurcuUo  pihdarius  F.  Mant.  i.  p.  121  (1787) ;  01.  Ent.  v.  83, 
p.  391,  t.  15.  f.  188  (1807);  Herbst,  Col.  vi.  p.  305,  t.  84.  f.  2 
(1797). 

E.  pthdarius  Gyl.  Schonh.  Gen.  Cure.  i.  p.  460  (1833),  v.  p.  746 
(1840). 

Curculio  armiUatus  Sparrm.  Act.  Holm.  (1785)  i.  p.  44  ? 

H,  pa8tiUariu8  Gyl.  op.  c.  i.  p.  462  (1833). 

H.  turpis  Schh.  Gen.  Cure.  i.  p.  465  (1833). 

Long.  20-27,  lat.  8-12  mm. 

He<id  convex,  faintly  and  dispersely  punctured,  with  thin  greyish 
scaling  on  vertex ;  forehead  bare  and  with  a  fine  central  stria, 
sometime^  reduced  to  a  mere  fovea;  anteocular  furrows  deep. 
Rogtrum  without  a  basal  incision,  as  long  as  prothorax,  distinctly 
curved  and  gradually  dilated  to  apex.  Upper  surface  plane  or 
slightly  convex  in  the  basal  part,  broadly  but  shallowly  excavate 
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anteriorly,  smooth  in  the  centre  and  with  scattered  punctuation 
laterally ;  upper  lateral  sulcus  very  faint  and  punctate,  the  lower 
sulcus  much  hroader,  deeper,  and  longer ;  scrobes  deep,  directed 
beneath  base  of  rostrum ;  inferior  basal  furrow  deep.  Antennce 
with  sparse  grey  setae;  scape  not  reaching  eye;  the  two  basal 
joints  of  funicle  subequal.  Frothoraac  rather  longer  than  the 
width  at  base,  apex  narrower,  sides  strongly  dilated  and  produced 
into  an  obtuse  tuberculated  spine,  anterior  margin  convex,  ocular 
lobes  well  developed.  Upper  surface  moderately  convex,  irregu- 
larly set  with  large  rounded  tubercles,  leaving  a  distinct  central 
furrow  containing  an  abbreviated  carina;  the  tubercles  bare, 
shiny,  each  with  a  very  short  depressed  seta,  the  interstices  with 
dense  greyish  scaling.  Elytra  oblongo-ovate,  much  narrower  in  c^ , 
shoulders  sloping,  sides  slightly  ampliated,  broadest  about  middle, 
apical  processes  short,  acute,  and  divaricating  in  both  sexes. 
Upper  surface  convex,  with  fairly  regular  rows  of  small  granules 
in  lieu  of  punctures ;  intervals  uneven,  the  first  with  a  row  of 
small  tubercles,  becoming  much  smaller  near  apex ;  2,  3,  5,  and  7 
with  complete  rows  of  larger  tubercles,  which  are  low  and  rounded 
on  the  disk,  but  become  conical  towards  the  apex  and  sides,  those 
on  interval  2  being  strongly  cristate  on  the  declivity ;  intervals 
4  and  6  devoid  of  tubercles  or  with  abbreviated  or  interrupted 
rows ;  tubercles  bare,  shiny,  with  short  depressed  setse,  the 
interspaces  more  or  less  densely  covered  with  small  greyish  scaling, 
usually  in  patches  and  often  much  abraded.  Legs  finely  punctured, 
with  sparse  pale  scaling,  forming  a  denser  ring  near  apex  of 
femora ;  posterior  tarsi  broad,  the  joints  of  about  the  same  width, 
2nd  and  3rd  subequal  in  length,  1st  a  little  longer. 

Cape  Colony  :  Port  Elizabeth  {Dr,  Brauns),  Grahamstown 
(Rev.  J.  A.  a  Neil),  Cape  Town,  George,  and  Beaufort  West  [S.  A. 
Museum]. 

I  am  not  certain  as  to  the  whereabouts  of  the  type  ;  the  type 
of  pctatUlaHue  is  at  Stockholm. 

Of  this  species  Father  0*Neil  writes  me  that  it  "is  fairly 
common  in  the  neighbourhood  of  Grahamstown,  where  it  is  usually 
taken  on  sandy  rocids  and  pathways.  At  Dunbrody  [Uitenhage] 
I  have  only  taken  it  once,  when  I  came  across  a  whole  family  of 
about  twenty  of  these  insects  (all  totally  black)  on  bushes."  The 
form  described  by  Gyllenhal  as  pcuiiUarius  is  merely  a  variation 
in  which  the  tubercles  on  intervals  4  and  6  of  the  elytra  are 
absent.  Fabricius'  H,  glohifer  "  var.  thoraoe  utrinque  unispinoso  " 
was  referred  by  Schonherr  with  doubt  to  c(mdecor€U^AB  GyL  ;  the 
specimen  is,  however,  in  the  Banksian  Collection,  with  the  type 
of  globifer,  and  is  certainly  referable  to  this  species. 

37.  H.  PURVUB  F&hr. 

H.furvus  F&hr.  Ofv.  K.  Vet.-Ak.  Forh  p.  205  (1871). 

Head  convex,  obscurely  pimctured  and  covered  with  fulvous 
scaling;  anteocular  furrows  deep,  suboonvergent  above.  Boatrum 
not  incised  doraally  at  base,  as  long  as  head  and  prothorax,  stout, 
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curved  and  dilated  towards  apex.  Upper  surface  almost  plane  at 
base,  or  with  a  faint  central  furrow  which  broadens  and  deepens 
towards  apex,  closely  but  shallowly  punctured  and  with  sparse 
fulvous  scaling ;  lateral  sulci  not  uniting  at  base,  of  about  equal 
length,  but  the  lower  much  broader  and  deeper  than  the  upper ; 
aerobes  deep,  directed  beneath  base  of  rostrum;  inferior  basal 
furrow  distinct.  Antennm  comparatively  short,  the  scape  not 
nearly  reaching  the  eye ;  the  two  basal  joints  of  f unicle  subequal 
or  with  the  first  joint  slightly  longer.  Prothorax  a  little  longer 
than  the  width  at  base,  apex  narrower,  sides  slightly  dilated  and 
with  a  sharp  spine  before  middle,  dorsal  anterior  margin  truncate,, 
ocular  lobes  well  developed.  Upper  surface  slightly  convex  and 
with  a  more  or  less  distinct  transverse  impression  near  apex, 
moderately  closely  set  with  large  rounded  tubercles,  leaving  a 
broad  shallow  central  furrow  containing  a  short  carina ;  tubercles 
bare,  each  with  a  very  short  depressed  dark  seta,  the  intersticea 
with  dense  fulvous  or  greyish  scaling.  Elytra  oblongo-ovate,. 
shoulders  sloping,  sides  moderately  rounded,  broadest  about  middle, 
apical  processes  sharply  conical  and  divergent  in  $ ,  blunt  and 
much  shorter  in  S .  Upper  surface  convex,  with  regular  rows  of 
distinct  granules  instead  of  punctures,  the  intervals  evenly  raised ; 
interval  1  granulate ;  2  with  an  interrupted  row  of  tubercles  which 
become  larger  and  subcristate  on  the  declivity ;  3,  5,  and  7  with 
complete,  and  usually  duplicated,  i\)W8  of  rounded  tubercles  which 
become  more  conical  apically ;  4  and  6  with  only  a  few  isolated 
tubercles ;  tubercles  bare,  usually  with  depressed  pale  setse,  the 
interspaces  with  rather  thin  tawny  or  greyish  scaling  and  two 
conspicuous  paler  patches  at  the  summit  of  the  declivity.  Legs 
with  sparse  pale  scaling  and  a  denser  ring  near  apex  of  femora ; 
posterior  tarsi  with  the  joints  of  about  the  same  width,  2nd 
and  3rd  subequal  in  length,  1st  longer. 

CAPECk)LONY:  Colesberg and  Kimberley.  Natal:  Maritzburg. 
Transvaal:  Johannesburg («/.  P.  Cregoe),  Lydenburg  and  Rusten- 
burg  {T,A  t/res).  Oranob  River  Colony  :  Bothaville  {Dr.  Brauna).. 
Bechuanaland  :  Vryburg.  Matabeleland  :  Bulawayo  {J.  P, 
Cregoe).     Mashonaland  :  Salisbury,  Umtali. 

Type  in  the  Stockholm  Museum. 

38.  H.  tenueqbanobus  Fairm. 

H,  tenuegranomta  Fairm.  Ann.  Soc.  Ent.  Belg.  1893,  p.  35. 

ff,  viator  Kolbe,  Archiv  Naturges.  Ixiv.  p.  257  (1898). 

Long.  20-25,  lat.  8-10  mm. 

Head  convex,  obscurely  punctured,  and  with  thin  scaling ;  ante- 
ocular  furrows  very  deep.  Rostrum  not  incised  at  base,  as  long 
as  head  and  prothorax,  strongly  cxured  and  dilated  towards  apex. 
Upper  siuiace  obscurely  punctured  and  with  sparse  scaling,  almost 
plane  at  base,  broadly  but  shallowly  excavate  towards  apex ; 
lateral  s^ulci  not  united  at  base,  the  lower  one  rather  longer  and 
much  broader  and  deeper  than  the  upper ;  scrobes  deep,  directed 
beneath  base  of  rostrum  ;  inferior  bassd  furrow  absent.     Antenn€^ 
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rather  elongate,  slender,  scape  nearly  reaching  eye ;  the  two  1)asal 
joints  of  funicle  subequal.  Frothorax  a  little  longer  than  the 
width  at  hase,  apex  narrower,  sides  slightly  ampliated  and  armed 
with  a  sharp  spine  about  middle,  dorsal  anterior  margin  slightly 
convex,  ocular  lobes  well  developed.  Upper  surface  slightly  con- 
vex, with  a  shallow  transverse  impression  near  apex,  moderately 
closely  set  with  large  rounded  tubercles,  leaving  a  shallow  central 
furrow  containing  a  short  carina ;  tubercles  baie,  with  depressed 
pale  setee,  the  interstices  with  thin  brownish  scaling.  Ehftra 
oblongo-ovate,  much  narrower  in  <5,  shoulders  sloping,  sides 
scarcely  rounded,  broadest  about  middle,  apical  processes  short  and 
bluntly  conical  in  $ ,  rather  longer  and  sharper  in  S  •  Upper 
surface  convex,  with  rows  of  distinct  granules  instead  of  punctures; 
interval  1  granulate ;  2  with  a  short  subcristate  row  of  tubercles 
on  the  declivity  and  with  small  depressed  tubercles  continuing 
interruptedly  to  base,  though  occasionally  altogether  absent; 
intervals  3,  5,  and  7  with  complete  rows  of  small,  closely  set,  sub- 
conical  tuberoles ;  4  and  6  entirely  devoid  of  tubercles  or  with 
a  few  isolated  ones ;  tubercles  bare,  with  depressed  pale  setae,  the 
interspaces  with  thin  brownish-grey  scaling  and  two  paler  patches 
at  the  top  of  the  declivity.  Legs  rather  long,  with  sparse  pale 
.scaling  and  a  denser  ring  near  apex  of  femora ;  posterior  tarsi 
with  the  3rd  joint  slightiy  broader  than  the  other  two,  2nd  and 
3rd  subequal  in  length,  1st  longer. 

Nyasaland  (A,  Whyte),  British  East  Africa  :  Lagari  (C  S, 
BeUon).  "German  East  Africa:  Mlalo,  1000  m.  (Hoist),  KUi- 
manjaro,  2600-3000  m.  {Dr,  Volkens)  "—teste  Kolbe.  "  Abyssinia  : 
Sciatolit  (Bagazzi) " — teste  Fairmaire, 

Dr.  Kolbe  and  Mons.  Fairmaire  compare  this  species  respectively 
with  spectrum  Gyl.  and  twberculatus  Boh.  MS.  {^severus  Gyl.), 
but  it  is  still  more  closely  allied  to  fwnms  F&hr.,  of  which  I  at 
first  regarded  it  as  a  variety.  However,  the  absence  of  the  in- 
ferior basal  furrow  of  the  rostrum  is  a  good  character  by  which 
the  species  can  be  at  once  recognised,  for  this  furrow  is  quite 
distinct  in  all  the  three  species  mentioned  above.  H.  tenusgranosus 
differs  further  from  H,  funms  in  its  longer  and  more  strongly 
curved  rostrum,  its  longer  and  more  slender  antenna,  and  finally 
the  much  smaller  size  of  the  pi*othorax  in  proportion  to  the  elytra, 
which  is  specially  noticeable  in  the  $  .  This  species  has  a  wider 
range  than  any  other  in  the  genus. 

39.  H.  SPECTRUM  (F.). 

Curculio  spectrum  F.  Syst.  El.  ii.  p.  537  (1801). 

ff.  spectrum  Gyl.  Schh.  Gen.  Cure.  i.  p.  462  (1833);  Labr.  & 
Imh.  Gen.  Cure.  ii.  no.  33  (1848). 

Long.  25-29,  lat.  lOJ-ll^  mm. 

Head  convex,  with  close  shallow  punctuation,  and  brown  scaling 
on  vertex,  forehead  with  a  faint  I'ounded  impression ;  anteocular 
furrows  deep,  rather  converging  above.     Rostrum  not  incised  at 
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ba.se,  a.s  long  as  head  and  prothorax,  strongly  curved  beyond 
middle.  Upper  surface  with  a  distinct  continuous  central  furrow 
(in  some  examples  it  is  of  nearly  even  width  throughout,  in  others 
markedly  narrower  in  the  middle),  dilated  at  base  into  a  large 
roimded  impression,  finely  aciculate  and  with  sparse  pale  scaling ; 
lateral  sulci  not  meeting  at  base,  the  lower  one  much  longer  and 
deeper  than  the  upper  and  also  strongly  curved  upwards  at  base ; 
scrobes  directed  to  beneath  base  of  rostrum ;  inferior  basal  furrow 
present.  Antennas  with  scape  scarcely  reaching  eye;  the  two 
basal  joints  of  funicle  subequal.  Prothorax  much  longer  than  the 
width  at  base,  which  is  broader  than  apex,  sides  dilated  about 
middle  into  a  strong  tuberculate  spine,  dorsal  anterior  margin 
sUghtly  convex,  ocular  lobes  distinct.  Upper  surface  almost 
plane,  unevenly  and  sparingly  set  with  low  rounded  tubercles, 
there  being  usually  a  single  much  larger  one  about  middle  on  each 
side  of  the  central  furrow,  which  latter  contains  a  low  carina ; 
behind  the  apex  is  a  broad  and  deep  transverse  impression  almost 
devoid  of  tubercles;  the  apical  portion  is  raised  into  a  strong 
callus,  which  is  smooth  and  strongly  punctured  on  its  anterior 
edge,  but  tuberculate  behind;  tubercles  bare  and  With  short 
depressed  pale  setie,  interstices  with  fairly  dense  light  brown 
scaling.  Elytra  elongato-ovate,  shoulders  sloping,  sides  gently 
roimde<l,  broadest  about  middle,  apical  processes  very  short  but 
broad,  pointed,  and  divergent  in  $ ,  obsolete  in  (S .  Upper  surface 
convex,  with  rows  of  shallow  punctiu^es  separated  by  minute 
granules ;  interval  1  with  a  single  regular  row  of  small  granules 
vanishing  near  apex;  interval  2  with  a  short,  apical,  slightly 
raised  row  of  closely-set  granides ;  intervals  3,  5,  and  7  slightly 
raiseil  and  with  rows  of  closely-set  granules,  generally  more  or 
less  duplicated ;  4  and  6  plane,  or  at  most  with  a  few  isolated 
granules  near  base ;  granules  bare  and  with  pale  depressed  setie, 
interspaces  fairly  closely  covered  with  very  small  light  brown 
scaling  variegated  with  lighter  spots,  and  usually  with  a  conspi- 
cuous bi<oad  paler  band  across  the  top  of  the  declivity.  Legs  with 
spai'se  pale  scaling,  forming  a  denser  ring  near  apex  of  femora ; 
posterior  tarsi  with  the  joints  of  about  the  same  width,  2nd 
and  3rd  subequal  in  length,  1st  rather  longer. 

Cape  Colony  :  Algoa  Bay  (Dr.  U.  Brwam)^  Uitenhage  (Rw, 
J.  A,  a  Neil), 

Father  CNeil  finds  this  to  be  an  uncommon  species  in  his 
neighbourhood,  where  it  feeds  on  a  conifer,  the  Bastard  Yellow- 
wood  (Podoearptts  elongata), 

Mr.  P^ringuey  has  kindly  drawn  my  attention  to  the  fact  that 
Roelofs  (Jom.  de  Scienciai*,  Lisbon,  1887)  has  recorded  this 
species  as  having  been  taken  by  Welwitsch  in  Angola.  Welwitsch's 
captm-es  are  in  the  British  Museum,  and  there  being  only  two 
species  of  Hipporrhini,  H,  ovampoensis  Per.  and  JT".  angolensie, 
sp.  nov.  (nos.  75  «fe  76,  in/ra)y  Roelofs*  record  is  probably 
incorrect. 


56  MR.  O.  A.  K.  MARSHALL  OX  COLEOPTERA  [Jan.  19^ 

40.    H.  ABBUPTEC08TATU8  Gjl. 

H.  abrupieco8tatus  Gyl.  Schh.  Gen.  Cui-c.  i.  p.  463  (1833). 

ff.  spectrum  Gyl.  (para)  op.  c.  v.  p.  748  (1840). 

Long.  29,  lat.  12  mm. 

ffectd  convex,  closely  but  sballowly  punctured  and  with  dense 
fulvous  scaling  on  vertex,  forehead  with  an  elongate  central  fovea ; 
anteocular  fiurows  deep,  convergent  above.  Rostrum  as  long  as 
head  and  prothorax,  not  incised  dorsally  at  base,  strongly  ciur\^ed 
beyond  middle,  but  straight  near  base.  Upper  surface  almost 
plane  basally,  broadly  excavate  anteriorly,  with  the  edges  obtusely 
raised,  with  even  shallow  punctuation  and  fine  brown  scaling 
throughout;  upper  lateral  sulci  very  faint  and  not  meeting  at 
base,  the  lower  pair  much  longer  and  deeper ;  scrobes  directed  to 
beneath  base  of  rostrum ;  inferior  basal  furrow  shallow.  An- 
teivncB  with  scape  not  reaching  eye  ;  the  two  basal  joints  of  f  unicle 
subequal.  Protkorcuc  transverse,  but  the  length  gi^eater  than  the 
width  at  base,  which  is  a  little  broader  than  the  apex,  sides  dilated 
into  a  strong  tuberculate  angular  projection  before  middle,  ante- 
rior margin  rather  convex  and  raised  into  a  callus,  ocular  lobes 
well  developed.  Upper  surface  almost  plane,  with  a  transverse 
impression  just  behind  apex,  fairly  closely  but  unevenly  set  with 
low  rounded  tubercles,  leaving  a  distinct  central  furrow  containing 
a  low  carina,  and  also  a  short  clu•^'ed  bare  space  on  each  side; 
tubercles  with  short  depressed  pale  set«e,  they,  as  well  as  the 
interstices,  fairly  closely  covered  with  broii^Ti  scaling.  Elytra 
elongato-ovate,  shoulders  sloping,  sides  distinctly  rounded,  broadest 
before  middle,  apical  processes  large,  divergent,  and  sharply  pointed 
in  $ ,  rather  shorter  and  blunter  in  S .  Upper  surface  convex, 
with  regular  rows  of  shallow  punctures  separated  by  small 
granules ;  interval  1  with  a  row  of  granules  vanishing  behind 
middle ;  inter\^l  2  with  only  an  apical  row  of  small  closely- set 
granules  which  Ls  strongly  cristate  on  the  declivity ;  inter\-alB  3, 
5,  and  7  ^^-ith  rows  of  agglomerated  granules  forming  distinct 
costse,  all  of  which  cease  before  apex ;  inter\'als  4  and  6  quite 
smooth ;  granules  bare,  each  with  a  depressed  pale  seta ;  scaling 
small,  i-ounded,  fairly  dense,  dark  brown  \-ariegated  with  small 
paler  spots  and  patches.  Apical  margin  of  fourth  abdominal 
segment  in  $  with  four  very  distinct  sliarp  horizontal  projections; 
abdomen  of  ^  normal.  Legs  A^ith  scattered  fulvous  scaling 
forming  a  dense  ring  round  apex  of  femora ;  posterior  tai'si 
broad,  spongy  beneath,  the  joints  of  about  the  same  width,  2nd 
and  3rd  subequal  in  length,  1st  rather  longer. 

Cape  Colony  {Sir  A .  Smith), 

Type  in  the  Stockholm  Museum. 

Although  Gyllenhal  himself  subsequently  sunk  this  species  as  a 
synonjTU  of  ff,  spectrum  F.,  I  cannot  doubt  that  it  is  a  distinct 
species ;  for  apart  from  the  remarkable  abdominal  character  in  the 
2  and  the  compression  of  the  el}i;i^  posteriorly,  these  latter  are 
moi*e  acuminate  apically  and  the  costte  on  them  are  much  more 
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strongly  marked,  especially  that  on  interval  2 ;  the  tubercles  on 
the  prothorax  are  smaller  and  more  closely  set,  and  its  lateral 
projection  is  much  blunter  and  not  spiniform  as  in  spectrum, 

41.  H.  8PIXIFEB  Gyl. 

H.  spinifer  Gyl.  Schonh.  Gen.  Cure.  v.  p.  748  (1840). 

Long.  7^-10,  lat.  3|-5  mm. 

Head  convex,  with  grey  scaling,  forehead  more  or  less  distinctly 
wrinkled  longitudinidly ;  anteocular  furrows  entirely  absent. 
Roeirtim  not  incised  at  base,  as  long  as  head  and  prothorax, 
scarcely  curved  and  strongly  dilated  apically.  Upper  surface 
densely  squamose,  with  a  deep  central  furrow  throughout  and  a 
distinct  smooth  costa  on  either  side  of  it ;  lateral  sulci  deep,  not 
uniting  at  base,  the  lower  one  longer  but  narrower  than  the 
upper ;  scrobes  shallow  and  lateral ;  inferior  basal  furrow  absent. 
ArUenme  with  scape  not  reaching  eye;  the  two  basal  joints  of 
funicle  subequal.  Proihoraac  transverse,  a  trifle  longer  than  the 
width  at  ba.se,  which  is  equal  to  the  apex,  sides  dilated  and  pro- 
duced behind  middle  into  a  sharp  spine  directed  backwwls, 
dorsal  anterior  margin  slightly  emarginate  in  middle,  ocular  lobes 
distinct.  Upper  surface  convex,  with  a  very  deep  central  furrow 
containing  no  carina,  but  flanked  on  either  side  by  a  broad  elevated 
and  tuberculated  coeta  bearing  a  sharply  prominent  tubercle 
behind  :  the  space  between  the  costa  and  lateral  spine  is  smooth 
like  the  central  furrow ;  tubercles  bare,  with  short  subdepressed 
setse,  the  interstices  clothed  with  fine  grey  setiform  scaling. 
Elytra  very  short,  broadly  ovate,  scarcely  narrower  in  S  >  shoulders 
roundedly  prominent,  sides  ampliated,  broadest  about  middle, 
apical  processes  absent.  Upper  surface  convex,  with  regular  but 
rather  interrupted  rows  of  distinct  granules ;  intei-val  1  with  a 
row  of  small  separated  granides ;  intervals  3,  5,  and  7  with  narrow 
elevated  carinas  bearing  rows  of  depressed  and  elongated  granules ; 
inter%'als  2,  4,  and  6  plane ;  granules  shiny  and  with  depressed 
pale  setae,  the  interstices  densely  clothed  with  fine  grey  setiform 
scaling.  Lege  elongate,  with  dense  grey  setaB  forming  a  narrow 
paler  ring  near  apex  of  femora ;  tarsi  elongate,  posterior  pair  with 
the  joints  of  about  even  width,  2nd  and  3rd  subequal  in  length, 
iHt  rather  longer. 

Cape  Colony  :  Cape  Town  {Prof,  lAoyd  Morgan), 

Type  in  Paris  Museum  (teste  Schonherr). 

An  isolated  and  aberrant  form,  yet  presenting  no  definite 
character  which  can  be  regarded  as  of  generic  value.  It  is  the 
only  small  species  possessing  a  spined  prothorax. 

I  am  indebted  to  Dr.  Brauns  for  three  examples  from  Dr^ge's 
collection,  which  he  obtained  from  Mr.  J.  L.  Dr^ge  of  Port 
Elizabeth. 

42.  H.  HUMERALis,  sp.  uov.     (Plate  I.  fig.  10.) 

Long.  23-28,  lat.  10^-12  mm. 

Head  slightly  convex,  with  scattered  large  punctures  and  pale 
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Healing,  forehead  with  a  small  fovea  near  base  of  rostrmii ;  ante- 
ocular  furrows  distinct.  Rostrum  not  incised  at  base,  about  as 
long  as  head  and  prothorax,  very  thick  and  broadly  dilateil  at 
apex,  very  strongly  curved,  being  porrect  in  the  basal  half  and 
then  sharply  deflected,  especially  in  the  (S ,  in  which  the  deflection 
is  almost  rectangular.  Upper  surface  convex  near  base,  broadly 
and  deeply  excavate  apically,  the  sides  being  there  raised  into 
prominent  angulated  ridges ;  punctuation  deep,  except  along  a 
broad  smooth  central  line;  upper  lateral  sulci  obsolescent,  the 
lower  ones  very  shallow,  not  reaching  base;  scrobes  dii-ected 
beneath  base  of  rostrum ;  inferior  basal  furrow  present.  Aiiteiiiia: 
with  dense  pale  pubescence )  scape  not  nearly  reaching  eye ;  the 
two  basal  joints  of  fuiiicle  subequal.  Prothorax  longer  than  its 
width  at  base,  which  is  a  little  bi*oader  than  apex,  sides  modei*ately 
rounded,  broader  about  middle,  dorsal  anterior  margin  distinctly 
convex,  ocular  lobes  very  prominent.  Upper  surface  almost 
plane,  set  with  large  separated  conical  tubercles  arranged  in  three 
irregular  rows  on  each  side,  central  furrow  large,  containing  a 
long  and  distinct  carina;  tubercles  bare,  smooth,  each  with  a 
short  dark  seta,  the  interstices  closely  covered  with  large  pale 
round  scales.  Elytra  oblougo-ovate,  shoidders  sloping,  sides  sub- 
parallel  to  beyond  middle  in  cJ ,  slightly  rounded  in  $ ,  broadest 
about  middle,  apical  processes  short,  conical  and  divergent  in  both 
sexes.  Upper  surface  convex,  with  uneven  rows  of  shallow  punc- 
tures separated  by  small  granules ;  interval  1  with  a  i-ow  of 
granules  vanishing  behind  middle ;  interval  2  with  only  an  apical 
row  of  six  conical  tubercles,  those  on  the  declivity  very  large ; 
interval  3  with  a  complete  i-ow  of  tubercles,  small  on  the  basal 
half,  but  large  and  conical  on  the  declivity ;  intervals  4  and  6 
smooth ;  5  with  a  very  large  boss-like  tubercle  at  base,  followed 
by  a  row  of  10  to  12  small  subcorneal  tubei*cles ;  7  with  a  complete 
ix)w  of  similar  tubercles,  those  at  extreme  base  and  apex  being 
rather  large.  Tubercles  bare,  each  with  a  short  dark  depressed 
seta,  the  interspaces  thinly  clothed  with  large  round  pale  scales. 
Legs  closely  covered  with  elongate  white  scales,  except  the  coxse, 
which  are  mostly  fulvous,  the  punctuation  close  but  shallow ; 
posterior  tarsi  with  joints  of  about  the  same  width,  2nd  and  3rd 
subequal  in  length,  Ist  a  little  longer. 

Namaqualand  :  0*okiep  (Z.  Pering^uey), 

Type  in  the  British  Museum. 

This  very  striking  species  was  found  by  Mr.  P^ringuey  in  some 
abundance  in  Little  Namaqualand  at  an  altitude  of  about  3500  ft., 
and  always  under  dead  Euphorbias  or  Mesembryanthemums. 

43.  H.  NESTOR  Mshl.     (Plate  II.  fig.  1.) 

H,  neator  Mshl.  Ann.  N.  H.  (7)  x.  p.  405  (1902). 

Long.  20,  lat.  8,  apical  spines  2  mm. 

ffectd  convex,  with  deep  scattered  punctures  and  large  white 
scales,  forehead  with  a  short  central  stria;  anteoculai*  furrows 
faint,  the  lower  half  obsolete.     RoHruni  not  incised  at  base,  as 
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long  as  head  and  prothorax,  gently  curved.  Upper  surface  convex 
in  basal  half  and  broadly  excavate  near  apex,  distinctly  punctured 
and  with  a  broad  smooth  central  line ;  lateral  sulci  not  meeting 
at  base,  broad  and  deep,  separated  by  a  narrow  carina  and  filled 
with  large  white  scales ;  scrobes  running  beneath  base  of  rostrum ; 
inferior  basal  furrow  shallow.  Antennae  with  scape  not  nearly 
reaching  eye  ;  the  two  basal  joints  of  funiclesubequcd.  Prothorax 
slightly  transverse,  the  length  about  equal  to  the  width  at  base, 
which  is  broader  than  apex,  sides  not  much  rounded,  broadest 
about  middle,  ocular  lobes  strongly  developed.  Upper  surface 
convex,  with  distant  rounded  tubeircles,  which  are  flattened  and 
arranged  in  more  or  less  regular  rows  on  disk,  but  smaller,  more 
elevated  and  in-egular  laterally ;  central  furrow  very  broad  and 
containing  a  short  faint  carina ;  apices  of  tubercles  bare,  shiny, 
and  with  very  short  depressed  setae,  the  interstices  with  dense 
white  scaling.  Elytra  oblongo-ovate,  sides  scarcely  rounded, 
broadest  before  middle,  shoidders  rounded,  apical  processes  very 
long  and  sharp.  Upper  surface  convex,  strisB  with  regular  rows 
of  smaU  granules,  the  alternate  intervals  more  prominent;  intervals 
1,  4,  and  6  entirely  devoid  of  tubercles ;  interval  2  with  only  a 
single  very  large  and  sharp  tubercle  on  the  summit  of  the  declivity ; 
interval  3  with  three  large,  smooth,  catenulate  tubercles  at  base, 
then  with  an  irregulai*  row  of  small  rounded  tubercles  to  beyond 
middle,  where  they  become  larger  and  sharply  conical,  the  largest 
being  at  the  summit  of  the  dedivity,  this  tubercle  is  of  the  same 
size  afi,  and  adjoins,  that  on  interval  2,  so  as  to  form  a  conspicuous 
transverse  row  of  four  large  tubercles;  interval  5  with  a  very 
large,  rounded,  boss-like  tubercle  at  base,  followed  by  two  similar 
but  much  smaller  ones,  then  five  or  six  small  granular  tubercles, 
and  finally  two  or  three  larger  conical  ones  beyond  middle; 
interval  7  with  a  complete  row  of  small,  closely-set,  conical 
tubercles.  Legs  with  dense,  even,  white  scaling ;  posterior  tarsi 
with  the  three  basal  joints  of  about  the  same  width,  2nd  and  3rd 
subequal  in  length,  1st  longer. 

Cape  Coloxy. 

Type  in  the  British  Museum. 

From  the  other  three  species  which  possess  the  boss-like  humeral 
tubercle  nestor  may  be  easily  recognised  by  the  very  long  apical 
spines  and  the  solitary  large  conical  tubercle  on  interval  2  of  the 
elytra. 

44.  H.  NODULoeus  (F.). 

Curcidio  nodutosits  F.  Syst.  Ent.  p.  154  (1775) ;  Sparrm.  Act. 
Hohn.  i.  1785,  p.  46,  t.  2.  f.  13 ;  Hbst.  Col.  vi.  p.  379,  t.  90.  f.  3 
(1797);  01.  Ent.  v.  83,  p.  391,  t.  15.  f.  188  (1807). 

Cwrcvlio  notoTichua  Wiedem.  Zool.  Mag.  ii.  1,  1823,  p.  124. 

//.  noduheus  Gyl.  Schh.  Gen.  Cure.  i.  p.  474  (1833). 

Long.  12-15,  lat.  5-6  mm. 

Head  slightly  convex,  densely  clothed  with  grey  scaling  except 
a  broad  bare  central  stripe  on   forehead ;   anteocular  furrows 
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obsolete.  Rostrum  not  incised  at  base,  about  as  long  as  head  and 
prothorax,  comparatively  slender  and  only  slightly  curved.  Upper 
surface  convex  in  the  basal  two-thirds,  broadly  excavate  near 
apex,  densely  covered  with  whitish  scaling  except  on  a  broad 
smooth  central  carina  and  two  naiTow  ones  on  either  side ;  lateral 
sulci  not  meeting  at  base,  subequal  in  length,  the  upper  pair 
broader ;  scrobes  directed  to  beneath  base  of  rostrum ;  inferior 
basal  furrow  distinct.  Anteiincft  with  thin  pale  scaling ;  scape  not 
reaching  eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorox 
a  little  longer  than  its  width  at  base,  which  is  broader  than  apex, 
sides  obtusely  angulated,  broadest  about  middle,  dorsal  anterior 
margin  distinctly  convex,  ocular  lobes  strongly  developed.  Upper 
surface  convex,  with  a  broad  and  veiy  deep  central  furrow  (without 
any  carina)  flanked  by  a  row  of  small  closely-set  rounded  tubercles, 
with  a  similar  incomplete  row  adjoining  it ;  beyond  this  a  broad 
smooth  space,  followed  by  a  single  regular  row  of  small  tubercles 
near  the  margin,  with  another  similar  row  a  little  below  it ;  the 
central  tubercles  of  this  latter  are  a  little  larger  than  the  others 
and  thus  cause  the  lateral  angidation ;  apices  of  tubercles  bare, 
each  with  a  depreKsed  dark  seta,  interstices  with  dense  sandy-grey 
scaling,  that  on  sides  of  prostei*num  pure  white.  Ehftra  elongato- 
o^-ate,  shoulders  sloping,  sides  slightly  i-ounded,  broadest  about 
middle,  apical  processes  very  long  and  sharp.  Upper  surface 
convex,  with  regular  rows  of  shallow  punctures ;  intervals  1,2,  4, 
and  6  devoid  of  tubercles ;  3  and  7  each  with  a  complete  row  of 
long  sharply  conical  tubercles,  those  on  the  basal  half  of  the  furrow 
much  smaller  than  the  others;  interval  5  with  a  very  large 
rounded  boss-like  tubercle  at  base,  followed  by  two  (sometimes 
thi'ee)  long  conical  distant  tubercles ;  tubercles  bare,  except  on 
their  anterior  faces  which  are  squamose,  each  with  a  single  short 
suberect  black  seta,  except  the  boss- like  tubercle  which  has  two ; 
scaling  dense,  circular,  uniform  greyish  white.  Legs  with  dense 
white  scaling,  the  tibiie  mottled  with  bare  spots ;  posterior  tarsi 
narrow,  joints  of  the  same  width,  1st  longer  than  2nd  and  2nd 
than  Si-d. 

Cape  Colony  :  Cape  Town. 

Type  in  the  British  Museum  (coll.  Banks), 

45.  H.  occiDENTALis  Mshl.     (Plate  II.  fig.  2.) 

H.  occidentalis  Mshl.  Ann.  Nat.  Hist.  (7)  x.  p.  406  (1902). 

Long.  15,  lat.  7  mm. 

ffectd  convex,  obscui'ely  punctured  and  covered  with  large  bix)wn 
^^oales,  except  a  short  smooth  line  on  forehead,  wliich  contains  a 
small  puncture ;  a  narrow  ring  of  white  scales  round  each  eye  ; 
rinteocular  funx)ws  pi-actically  obsolete.  Rostrum  not  incised  at 
l)ase,  as  long  as  head  and  prothorax,  very  little  curved.  Upper 
MU-face  rather  convex  at  base,  but  excavate  towards  apex,  punc- 
tiu'ed  and  co^-ered  with  brown  scales  except  along  a  broad  smooth 
(antral  line  ;  lateral  sulci  not  meeting  at  base,  filled  with  large 
white  scales,  upper  pair  veiy  broad  and  deep,  the  lower  narrow 
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and  faint ;  scrobes  directed  beneath  base  of  rostrum ;  inferior 
basal  transverse  furrow  obsolete.  Anteiince  with  dense  pale 
scaling  and  black  sette ;  scape  not  nearly  reaching  eye ;  the  two 
basal  jointfi  of  funicle  subequal.  ProUwrax  as  long  as  broad,  apex 
narrower  than  base,  sides  slightly  dilated  and  with  a  small  tuber- 
cular angulation  before  middle,  ocular  lobes  strongly  developed. 
Upper  suiface  convex,  with  a  broad  lance-shaped  central  furrow 
containing  a  low  carina  and  flanked  on  either  side  by  two  rows  of 
closely  but  irregularly  placed  tubercles ;  beyond  these  a  smooth 
longitudinal  space,  followed  by  a  single  regular  row  of  tubercles 
close  to  the  lateral  margin,  and  below  this  another  similar  row,  of 
which  a  single  tubercle  is  rather  larger  than  the  others  and  forms 
the  lateral  projection ;  scaling  on  disk  brown,  but  greyish  in 
central  furrow  and  on  prosternum.  Elytra  oblongo-ovate,  shoulders 
i-oundedly  prominent,  sides  vei-y  little  round^,  broadest  about 
middle,  apical  processes  long  and  sharp.  Upper  surface  convex, 
>vith  regular  rows  of  large  deep  punctures,  the  alternate  in- 
tervals dissimilar;  intei'vals  1,  2,  4,  and  6  devoid  of  tubercles, 
except  a  single  small  one  near  the  base  of  the  latter ;  intervals  3 
and  7  with  complete  i-ows  of  conical  tubercles,  which  become  more 
distant,  larger,  and  shai-per  towards  apex ;  interval  5  with  a  very 
large,  rounded,  boss-like  tubercle  at  base,  followed  by  six  closely- 
set  conical  tubercles,  and  a  solitary  larger  and  sharper  (me  about 
the  summit  of  the  declivity ;  scaling  dense,  dark  brown,  except 
the  suture  and  inflexed  margins,  which  ai*e  grey ;  the  boss-like 
tubercle  is  entirely  bare,  the  others  only  so  at  their  apices,  which 
occasionally  bear  short  depressed  setee.  Legs  with  dense  grey 
scaling ;  posterior  tarsi  narrow,  the  joints  of  about  equal  width, 
2nd  longer  than  3rd  and  1st  than  2nd. 

West  Africa  (?). 

Type  in  the  British  Museum. 

46.  H.  Ficnus  Mshl.     (Plate  II.  fig.  3.) 

H.fiGtOis  Mshl.  1.  c.  p.  407  (1902). 

Long.  14,  lat.  6  mm. 

Head  convex,  with  dose  shallow  punctures  and  dense  brown 
scaling,  forehead  with  an  elongate  central  fovea;  anteocular 
furrows  deep  in  their  upper  half,  shallow  below.  Bostrimi  not 
incised  at  base,  as  long  as  prothorax,  slightly  curved,  dilated  close 
to  apex.  Upper  surface  convex  at  base,  shallowly  excavate 
towards  apex,  finely  and  sparsely  punctured,  with  a  broad  smooth 
central  line ;  lateral  sulci  not  wanting  at  base,  upper  pair  broad 
and  deep,  the  lower  obsolescent ;  scrobes  directed  beneath  base  of 
rostrum  ;  inferior  basal  furrow  distinct.  AntenncB  with  the  scape 
short,  not  nearly  reaching  eye ;  the  two  basal  joints  of  funicle 
short,  subequal.  Frathoratx  longer  than  its  width  at  base,  which 
is  broader  than  the  apex,  sides  distinctly  angulated,  broadest 
before  middle,  dorsal  anterior  margin  very  convex,  ocular  lobes 
strongly  developed.  Upper  surface  rathw  convex,  with  a  broad 
and  deep  central  furrow  containing  no  carina  and  flanked  by  a 
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high  narrow  ridge  composed  of  agglomerated  tubercles ;  beyond 
this  a  broad  smooth  space,  followed  by  a  lateral  ridge  quite  similar 
to  the  dorsal  one ;  beneath  this  are  two  or  three  scattei-ed 
tubercles,  including  a  large  compressed  one  which  forms  the 
angular  projection ;  all  the  tubercles  smooth  and  without  setae ; 
scaling  dense  and  brown,  but  paler  in  the  median  furrow,  the 
prostemum  greyish.  Elytra  ovate,  shoulders  sloping,  sides  mode- 
rately rounded,  broadest  about  middle,  apical  processes  short  but 
sharp.  Upper  surface  convex,  with  regidar  rows  of  large  shallow 
punctures ;  intervals  1,  2,  4,  and  6  entirely  devoid  of  granules  oi- 
tubercles ;  intervals  3  and  7  with  complete  rows  of  small  rounded 
shiny  tubercles,  becoming  rather  larger  and  more  conical  towards 
apex ;  interval  5  with  a  similar  row  but  ceasing  abruptly  behind 
middle  ;  intervals  1  and  2  very  narrow,  so  that  the  space  between 
intervals  3  and  5  is  about  as  broad  as  that  lying  between  the 
third  intervals  of  the  two  elytra ;  scaling  dense,  uniform  earthy 
brown,  the  margins  broadly  greyish  white.  Legs  with  dense  pale 
scaling ;  posterior  tarsi  with  joints  of  about  the  same  width,  1st 
longer  than  2nd  and  2nd  than  3rd. 

Cape  Colony. 

Type  in  the  British  Museum. 

47.  H.  CANALicuLATUS  Mshl.     (Plate  II.  ^,  5.) 

H.  (xmaliculaius  Mshl.  1.  c.  p.  408  (1902). 

Long.  22,  lat.  1 0  mm. 

Head  convex,  closely  but  indistinctly  punctured  and  covered 
with  dense  brown  scaling,  forehead  with  an  elongate  centi^l 
fovea  ;  anteocular  furrows  deep  and  distinct  in  their  upper  half, 
obsolete  below.  Rostrum  not  inciseil  at  base,  as  long  as  head  and 
prothorax,  curved  beyond  middle.  Upper  surface  with  the  edges 
angular  and  subparallel  throughout  (the  genie,  however,  dilated  at 
apex),  plane  at  base,  shallowly  excavate  towards  apex,  with  fine 
close  punctuation  and  sparse  scaling  throughout,  except  along  a 
narrow  smooth  central  line;  upper  lateral  siilci  shallow,  not 
meeting  at  base  and  vanishing  beyond  middle,  the  lower  pair  deep 
and  distinct ;  scrobes  directed  beneath  base  of  rostrum ;  inferior 
baisal  furrow  shallow.  AntemuB  with  scape  not  reaching  eye ; 
the  two  basal  joints  of  funicle  subequal.  Prothorax  as  long  as  its 
width  at  base,  apex  narrower,  sides  angulated  and  with  a  small 
but  prominent  lateral  tubercle  about  middle,  ocular  lobes  well 
developed.  Upper  surface  not  very  convex,  with  a  broad  deep 
central  furrow,  containing  a  strong  carina,  and  flanked  on  either 
side  by  a  high  ridge  of  agglomerated  tubercles  ;  beyond  this  is  a 
broad  smooth  space,  followed  by  a  sharply  defined  band  of.  small 
irregularly  placed  tubercles  along  the  extreme  edge ;  scaling 
dense,  brown  above  and  turning  suddenly  to  white  on  the  pro- 
stemum immediately  below  the  lateral  tubercles.  Elytra  ovate, 
shoulders  sloping,  sides  moderately  rounded,  broadcast  about 
middle,  apical  processes  short  but  sharp.  Upper  surface  convex, 
with  regular  rows  of  small  shiny  granules  in  lieu  of  punctiu*es  : 
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interval  1  gnvniilate ;  interval  2  with  four  or  five  isolated  low 
tubercles ;  3  and  5  with  small  contiguous  and  usually  duplicated 
tubercles  forming  an  obtuse  carina  to  beyond  middle,  after  which 
the  tubercles  become  larger,  separate,  and  sharply  conical ;  4  and  6 
ilevoid  of  tubercles  ;  7  with  a  complete  row  of  separated  conical 
tubercles,  becoming  larger  towards  apex ;  scaling  dark  brown, 
sutiu^  gvey,  interval  4  wholly,  and  6  partly,  white,  inflexed 
margin  entirely  white.  Legs  with  dense  pale  scaling ;  posterior 
tarsi  almost  devoid  of  setae,  joints  of  about  the  same  width,  2nd 
and  3rd  subequal  in  length,  1st  longer. 

Cape  Coloxy. 

Type  in  the  British  Museum. 

48.  H.  HORXi  Mshl.     (Plate  II.  fig.  4.) 

H.  honii  Mshl.  1.  c.  p.  410  (1902). 

Long.  19,  lat.  8  mm. 

Hmd  convex,  with  dense  light  brown  scaling  on  vertex ;  forehead 
bare,  indistinctly  punctured  and  with  a  centiul  fovea ;  anteocular 
furrows  distinct.  Rost/rwm  not  incised  dorsally  at  base,  about  as 
long  as  head  and  prothorax,  slightly  curveil,  dilated  near  apex. 
Upper  surface  distinctly  convex  at  base,  shallowly  excavate  at 
apex  only,  indistinctly  punctured  and  with  a  broad,  smooth,  low 
carina  throughout ;  latentl  sulci  not  meeting  at  base,  shallow,  of 
about  equal  length ;  scrobes  directed  beneath  base  of  rostrum ; 
inferior  basal  furrow  shallow.  Anteniwi  with  scape  not  nearly 
reaching  eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorax 
transvei-se,  the  length  rather  greater  than  the  width  at  base,  which 
is  broader  than  apex,  sides  subangulate,  broadest  about  middle, 
dorsal  anterior  margin  convex,  ocular  lobe$  strongly  developed. 
Upper  surface  slightly  convex,  with  four  fairly  regular  rows  of 
small  closely-set  tubercles,  leaving  three  large  smooth  longitudinal 
^)aces ;  the  central  space  is  closely  and  distinctly  punctured  and 
contains  no  carina,  whilst  the  others  ai-e  indistinctly  punctured  ; 
below  the  outer  row  is  a  collection  of  four  or  five  tubercles,  which 
form  the  lateral  angulation ;  tubercles  black,  shiny  and  without  setse. 
Elytra  ovate,  shoulders  sloping,  sides  moderately  rounded,  broadest 
about  middle,  apical  pi-ocesses  long,  sharp,  divergent,  and  turning 
rather  upwards.  Upper  surface  convex,  with  regular  rows  of 
small  granules,  often  separated  by  large  shallow  indistinct  punc- 
tures ;  intervals  1,  2,  4,  and  6  plane  and  smooth ;  interval  3  with 
a  complete  row  of  shiny  brown  tubercles ;  as  far  as  the  declivity 
these  are  small,  round^,  irregular,  and  often  duplicated,  but  on 
the  declivity  they  are  lar^e  and  sharply  conical ;  interval  5  with 
a  perfectly  regular  and  closely-set  row  of  small  rounded  brown 
tubercles  from  base  to  about  middle,  where  it  terminates  quite 
abruptly;  interval  7  with  a  complete  row  of  small  subcorneal 
tubercles;  tubercles  bare,  shiny  and  without  setce.  Legs  with 
pale  scaling ;  posterior  tarsi  rather  narrow,  the  joints  of  about  the 
same  width,  2nd  and  3rd  subequal  in  length,  1st  much  longer. 

Cape  CoLoinr. 
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Type  in  the  British  Museum. 

Allied  to  H.  rtMfer  (F.),  which,  however,  lacks  the  lateral 
smooth  spaces  on  the  prothorax ;  the  tubercles  on  its  elytra  are 
larger  and  further  apart,  and  the  row  on  interval  5  is  complete 
and  not  abruptly  interrupted. 

49.   H.  RUBIPER  (F.). 

Curctdio  rubifer  F.  Syst.  Ent.,  App.  p.  822  (1775);  01.  Ent.  v. 
83,  p.  389,  t.  13.  f.  159  (1807). 

E,  ooTvdecoratm  Gyll.  Schonh.  Gen.  Cure.  i.  p.  464  (1833). 

H,  ruhro8pino8U8  F&hr.  Schonh.  op.  c.  v.  p.  750  (1840). 

Long.  22-24,  lat.  ^-\^  mm. 

Head  convex,  finely  and  di^wrsely  punctiured,  with  fairly  dense 
brown  scaling,  forehead  with  a  small  central  fovea ;  anteocular 
furrows  rather  shallow.     Rostrum  not  incised  at  base,  as  long  as 
head  and  prothorax,  slightly  curved  and  dilated  in  the  apical  half. 
Upper  surface  squamose  and  more  or  less  distinctly  punctm*ed 
except  along  the  median  line,  subconvex  in  the  basal  half  and 
broadly  excavate  towards  apex ;  lateral  sulci  of  about  equal  length, 
shallow  and  not  uniting  at  base ;  scrobes  deep,  directed  beneath 
base  of  rostrum ;  inferior  basal  furrow  present.     AntenncB  with 
dense  pale  scaling ;  scape  not  reaching  eye ;  the  two  basal  joints 
of  funicle  subequal.     Prothorax  rather  broader  than   long,  the 
length  equal  to  the  width  at  base,  apex  much  narrower,  sides 
Ampliated  and  angulated  about  middle,  dorsal  anterior  margin 
evidently  convex,  ocular  lobes  well  developed.     Upper  sui*faoe 
convex,  sparsely  and  irregularly  set  with  low  rounded  tubercles, 
leaving  a  broad  deep  laiice-shaped  central  furrow  containing  a 
faint  carina,  and  an  irr^ular  and  variable  patch  free  of  tubercles 
on  each  side  of  the  furrow ;  tubercles  with  depressed  dark  set®, 
the  interstices  with  dense  brown  scaling  except  in  the  central 
furrow  where  it  is  pale  grey ;  the  imderparts  are  covei'ed  with 
dense  whitish  scaling  in  sharp  contrast  to  the  upper  surface, 
Eli/tra  ovate,  narrower  in  S ,  shoulders  sloping,  sides  rounded, 
broadest  about  middle,  apical  processes  in  both  sexes  sharp,  conical, 
And  divergent.     Upper  surface  convex,  with  more  or  less  regular 
rows  of  granules  in  lieu  of  punctures ;  interval  1  with  a  row  of 
minute  granules ;  intervals  3,  5,  and  7  more  raised  than  the  others 
and  with  complete  rows  of  small  rounded  tubercles  which  become 
conical  towards  apex ;  intervals  2, 4,  and  6  each  with  a  few  larger 
and  widely  separated  tubercles,  those  on  2  being  most  numerous 
and  those  on  6  frequently  absent ;  apices  of  granules  and  tubercles 
bore,  the  latter  often  of  a  reddish  colour  and  with  depressed  dark 
setae,   the  interstices  with   dense   brown  scaling,   the  inflexed 
margins  being  white.     Legs  with  uniform  dense  brownish  scaling ; 
posterior  tarsi  with  the  joints  of  the  same  width,  the  2nd  and  3i*d 
subequal  in  length. 

Cape  Colony:  Cape  Town  and  Stellenbosch  (Z.  Per%ngtbey\ 
Piquetberg,  Kraaifontein  [S.  A.  Mus.l. 
Type  in  the  British  Museum  (coll.  Banks), 
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Considei'able  confusion  htis  occuired  us  to  the  identity  of  this 
j^pecieSy  in  spite  of  the  passable  figure  of  it  given  by  Olivier.  The 
insect  described  by  Gyllenhal  under  the  name  rub^fer  {Gen,  Cui-c. 
i.  p.  468)  is  not  this  species,  but  a  form  of  the  very  variable 
(jlobifer  F.  H.  candecorcUus  Gyl.,  the  type  of  which  I  examined 
at  Htockholm,  is  a  typical  cJ  nxhifer ;  and  although  I  have  seen  no 
authentic  examples  of  nihrospinoaita  F&hr.,  the  description  leaves 
no  doubt  as  to  its  identity  with  the  present  species.  In  describing 
the  rostrum  of  c<mdecor<Uii8  Gyllenhal  says  "undique  granulis 
elevatis  piliferis  adspersum  " ;  this  does  not  agree  at  all  with  his 
type,  which  has  the  rostrum  punctured  and  without  a  trace  of 
elevated  granules. 

.lO.   H.  ECKLONI  Gyl. 

H.  eckUyiii  Gyl.  Schh.  Gen.  Cui-c.  v.  p.  756  (1840). 

Long.  (excl.  apical  processes)  24-25,  lat.  11-14,  apical  processes 
4-5  mm. 

Head  convex,  with  close  shallow  punctuation  and  brown  scaling, 
forehead  with  a  shallow  and  indefinite  impression ;  anteocular 
furrows  distinct.  Rostrum  not  incised  at  base,  as  long  as  head 
and  prothorax,  compai-atively  slender  and  gradually  ciun^ed. 
Upper  surface  almost  plane,  very  shallowly  excavate  near  apex, 
without  any  carina  or  smooth  central  line,  but  with  close  punctua- 
tion and  dense  scaling  throughout ;  upper  lateral  sulcus  obsolete, 
the  lower  one  deep  and  distinct ;  scrobes  directed  rather  beneath 
base  of  rostrum,  but  not  so  markedly  as  in  allied  species  ;  inferior 
basal  furrow  distinct  but  rather  shallow.  ArUenrue  with  scape 
not  nearly  reaching  eye ;  the  two  basal  joints  of  fimicle  subequaJ. 
Frothorax  as  long  as  broad,  apex  much  narrower  tluin  base,  sides 
moderately  rounded,  broadest  before  middle,  dorsal  anterior  margin 
convex,  ocular  lobes  strongly  developed.  Upper  surface  almost 
plane,  with  a  broad  shallow  transverse  impression  behind  apex 
which  is  almost  devoid  of  tubercles,  the  rest  of  the  surface  fairly 
closely  set  with  low  rounded  tubercles,  leaving  a  distinct  central 
furrow,  which  sometimes  contains  traces  of  a  low  carina ;  tubercles 
bai-e,  with  depressed  pale  set«e,  interstices  densely  covered  with 
light  brown  scaling.  £lf/tra  elongato-ovate,  shoulders  sloping, 
sides  rounded,  broadest  about  middle,  apical  pi'ocesses  very  long 
and  thick  but  not  very  sharp,  slightly  divergent  in  cJ  but  usually 
united  to  apex  in  J  .  Upper  surface  convex,  with  regular  rows 
of  small  shiny  granules  in  the  very  shallow  sulci ;  all  intervals 
even,  each  with  a  single  row  of  low  giunules  except  3  and  5 
which  have  double  rows ;  the  granules  shiny  and  with  strongly 
depressed  pale  setae,  interstices  with  dense  rounded  greyish-brown 
scaling.  Legs  stout,  densely  covered  with  pale  scaling  and  sette  ; 
posterior  tarsi  spongy  beneath,  the  joints  subequal  in  length  and 
breadth. 

Cape  Colony:  Algoa  Bay  (2>r.  ^.  Brauns)^  Uitenhage(^er.  «/.-^. 

<yyeii). 

Type  in  the  8tockhohn  Museum. 
Proc.  Zool.  Soc.— 1904,  Vol.  I.  Xo.  V.  5 
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This  fine  species  appears  to  be  of  considerable  rarity,  and 
Father  O'Neil  tells  me  that  in  seven  years'  collecting  he  has 
found  only  nine  or  ten  examples,  most  of  which  were  captured  on 
the  walls  of  his  house  in  the  early  morning,  and  he  thinks  that  it 
must  be  entirely  nocturnal  in  its  habits. 

51 .  H.  BOHEMANU  F&hr. 

H.  bohemanii  Mhr.  Ofv.  K.  Vet.-Ak.  Fdrh.  p.  206  (1871). 

Long.  18-28,  lat.  8-12^  mm. 

Head  convex,  closely  and  strongly  punctured  and  with  scattered 
brown  scaling,  forehead  often  with  a  shallow  central  stria :  ante- 
ocular  furrows  very  deep  and  approaching  closely  above.  Boatrum 
not  incised  dorsally  at  base,  about  as  long  as  h^id  and  prothorax, 
strongly  curved.  Upper  surface  with  a  continuous  broad  but 
shallow  central  furrow,  with  rugose  punctuation  and  brown 
scaling  throughout,  sometimes  containing  a  short  smooth  central 
carina  near  base;  upper  lateral  sulci  short  and  shallow,  not 
meeting  at  base,  the  lower  pair  much  longer  and  deeper ;  scrobes 
directed  beneath  base  of  rostrum;  inferior  basal  furrow  deep. 
Antennce  with  scape  not  reaching  eye ;  the  first  joint  of  funicle 
distinctly  longer  than  second.  Prothorax  transverse,  apex  much 
narrower  than  base,  sides  strongly  rounded,  broadest  about  middle, 
dorsal  anterior  margin  slightly  convex,  ocular  lobes  well  developed. 
Upper  surface  almost  plane,  with  a  shallow  transverse  impression 
behind  apex,  closely  set  with  low  rounded  tubercles,  leaving  a 
distinct  centoJ  furrow  containing  a  strong  low  carina ;  tubercles 
bare,  each  with  a  depressed  pale  seta,  the  interstices  with  dark 
brown  scaling.  Elytra  ovate,  shoulders  sloping,  sides  moderately 
rounded,  broadest  about  middle,  apical  processes  very  short  and 
blunt  in  c? ,  longer  and  sharper  in  $ .  Upper  surface  convex, 
with  broad  shaQow  sulci,  containing  rows  of  large  separated 
granules ;  intervals  all  similar,  each  with  a  row  of  granules  which 
are  smaller  and  closer  than  those  in  the  sulci ;  granules  on  the 
intervals  bare,  those  in  the  sulci  mostly  scale-covered,  all  with 
depressed  pale  setae ;  interspaces  densely  clothed  with  variegated 
grey  and  brown  scaling,  the  scales  small  and  narrow,  but  not 
setiform.  Legs  with  sparse  pale  scaling  and  setae  forming  a  denser 
ring  near  apex  of  femora ;  posterior  tarsi  with  joints  of  the  same 
width,  2nd  and  Sitl  subequal  in  length,  1st  longer. 

Orange  Colony:  Bothaville  (ZV.  If.  Brauna).  Transvaal: 
Lydenburg.  Matabelbland:  Buluwayo(J^P.  (7r«^oe).  Mashona- 
LAND :  Ssdisbur}',  Umtali.  Port.  £.  Africa  :  Delagoa  Bay 
(ZT.  Junod). 

Type  in  the  Stockholm  Museum. 

52.  H.  0HIRINDBN8I8  Mshl.    (Plate  II.  fig.  6.) 
ff.  chirindeTisis  Mshl.  1.  c.  p.  449  (1902). 
Long.  17,  lat.  1  mm. 

Head  convex,  with  indistinct  punctures  and  fairly  dense  brown 
squamae,  forehead  with  a  distinct  central  Bltm ;  anteocular  furrows 
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very  deep  and  approaching  one  another  closely  above.  Rostrum 
not  incised  at  base,  about  as  long  as  head  and  prothorax,  distinctly 
carved.  Upper  surface  with  a  shallow  central  furrow,  triangularly 
dilated  to  apex  and  containing  a  faint  central  carina;  lateral 
sulci  deep,  the  upper  pair  convergent  at  base,  but  not  meeting, 
the  interval  between  the  sulci  carinate  and  rugosely  punctured  ; 
scrobes  directed  beneath  base  of  rostrum ;  inferior  basal  furrow 
shallow.  AntennoB  with  scape  not  reaching  eye;  the  two  basal 
joints  of  funide  subequal.  Proiharax  broader  than  long,  apex 
narrower  than  base,  sides  strongly  dilated,  broadest  about  middle, 
ocular  lobes  moderate.  Upper  surface  almost  plane,  with  a  broad 
tnmsverse  impression  just  behind  apex,  fairly  closely  set  with 
small  rounded  shiny  tubercles,  each  bearing  a  short  depressed  seta ; 
central  furrow  shallow,  containing  a  very  short  but  well-marked 
carina;  interstices  with  uniform  brown  scaling.  Elytra  ovate, 
shoulders  sloping,  sides  moderately  rounded,  broadest  about  middle, 
apical  processes  in  $  very  shoi-t,  blunt,  and  divergent.  Upper 
surface  convex,  with  regular  rows  of  foveie  separated  by  small 
granules ;  interval  1  with  a  few  indistinct  granules ;  2,  3,  5,  and  7 
subcostate  and  with  r^ular  rows  of  granules,  which  become  rather 
larger  on  the  declivity,  but  on  interval  2  ceasing  abruptly  at  the 
summit ;  intervals  4  and  6  plane  and  without  granules ;  scaling 
uniform  earthy  brown.  Legs  with  sparse  depressed  pale  setas  on 
femora  and  an  ill-defined  ring  of  light  scales  near  apex ;  tibiie  with 
mingled  light  and  dark  setie,  the  former  depressed,  the  latter  erect; 
posterior  tarsi  with  the  joints  of  about  the  same  width,  2nd  and 
3rd  subequal  in  length,  1st  longer. 

Mashonaland  :  Mt.  Ohirinda,  Melsetter  District. 

Type  in  the  British  Museum. 

Nearly  allied  to  the  preceding  species,  from  which  it  may  be 
distinguished  by  the  absence  of  granules  on  intervals  4  and  6  of 
the  elytra  and  the  long  stria  on  the  forehead. 

53.  H.  suLOiBOfirTBis  Flhr. 

H.  8fdeiroetri8  Mhr.  Ofv.  K.  Vet.-Akad.  F6rh.  1871,  p.  207. 

Long.  20-25,  lat.  8-10  mm. 

Jlead  convex,  more  densely  squamose  on  vertex,  and  with  the 
punctures  there  fine  and  closely  set,  but  larger  and  more  scattered 
m  fropt ;  forehead  with  a  very  broad  and  deep  central  impression, 
continuous  with  that  on  rostnun  ;  anteocular  furrows  deep. 
Rostrum  not  incised  at  base,  as  long  as  head  and  prothorax,  the 
upper  outline  straight  to  beyond  middle,  then  sharply  deflected, 
dilated  from  middle  to  apex.  Upper  surface  with  a  very  broad 
and  deep  central  furrow  throughout,  edged  on  either  side  by  an 
angulated  oosta  which  is  continued  on  to  the  forehead;  upper 
lateral  sulcus  obsolete,  the  lower  one  long  and  distinct ;  scrobes 
deep,  directed  beneath  base  of  rostrum;  inferior  basal  furrow 
absent.  AntievnuB  squamose,  scape  not  reaching  eye ;  the  two  basKl 
joints  of  funide  subequal.  Frotharax  as  long  as  broad,  apex 
scarcely  narrower  than  base,  sides  rounded,  broadest  about  midcQe, 

5* 
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dorsal  anterior  margin  truncate,  ocular  lobes  well  developed. 
Upper  surface  slightly  convex,  unevenly  set  with  rounded  and 
rather  distant  tubercles,  leaving  a  distinct  central  furrow  con- 
taining a  low  carina  and  with  a  low  tubercular  callus  just  behind 
apex ;  tubercles  bare,  with  depressed  setse,  the  interstices  with  thin 
brown  scaling.  Elytra  ovate,  narrower  in  ^ ,  shoulders  sloping, 
sides  rounded,  broadest  about  middle,  apiod  processes  sharply 
conical  and  divergent  in  both  sexes.  Upper  surface  convex,  with 
fairly  regular  rows  of  granules  in  lieu  of  punctures ;  interval  1 
with  a  row  of  distant  granules  becoming  much  smaller  towards 
apex ;  interval  2  with  a  short  subcristate  row  of  small  conical 
tubercles  on  the  declivity,  and  occasionally  one  or  two  isolated 
tubercles  on  the  basal  part ;  intervals  3,  5,  and  7  with  complete 
rows  of  small  conical  tubercles ;  4  and  6  usually  devoid  of  tubercles, 
but  sometimes  with  an  abbreviated  or  interrupted  row ;  tubercles 
bare,  sometimes  with  very  short  depressed  setse,  the  interstices 
with  brown  scaling.  Legs  clothed  witii  thin  white  depressed  seta; ; 
{)osterior  tarsi  bioad,  the  3rd  joint  scarcely  broader  than  the 
others,  2nd  and  3rd  subequal  in  length. 

Natal  :  Drakensberg  Mts.,  6000  ft.  {J.  M.  Hutchinswi).  Trans- 
vaal: Lydenburg. 

Type  in  the  Stockholm  Museum. 

This  insect  is  most  nearly  allied  to  recurvua  F.  and  aJholineaius 
F&hr.,  all  three  being  characterised  by  the  depth  and  continuity 
of  the  rostral  furrow.  H.  atUcirostris  differs  from  the  others  in 
lacking  the  basal  dilatation  of  this  furrow ;  the  impression  on  the 
forehead  is  much  broader  and  deeper ;  the  thoracic  tubercles  are 
much  fewer  and  more  distant ;  the  discal  tubercles  on  the  elytra 
are  more  conical  and  further  apart,  and  the  apical  processes  are 
not  turned  upwards. 

The  type  specimens,  as  well  as  all  others  which  I  have  seen  from 
the  Transvaal,  are  of  a  brown  colour  owing  to  the  dense  scaling ; 
but  six  specimens  taken  by  Mr.  Hutchinson  and  myself,  on  the 
foot-hills  of  the  Drakensberg,  have  the  scales  so  minute  and 
widely  scattered  as  to  make  them  appear  quite  bare  and  black 
to  the  unaided  eye.  These  insects  we  found  on  the  branches  of 
a  Protea^  and  it  was  by  no  means  easy  to  detect  them  upon  the 
black  bark,  with  whidi  their  rough  el3rtra  assimilated  so  well. 
Possibly  this  is  a  local  mountain  form  which  has  adapted  itself  to 
special  conditions. 

54.  H.  RECURVUS  (F.). 

Curculio  recurvua  F.  Syst.  El.  ii.  p.  535  (1801). 

H.  eparrmani  Gyl.  Schh.  Gen.  Cure.  i.  p.  471  (1833). 

H.  reeurvus  FShr.  Schh.  op.  c.  v.  p.  753  (1840). 

Long.  20-23,  lat.  8J-9i  mm. 

Head  convex,  with  deep  scattered  punctures  and  sparse  white 
scaling,  forehead  with  a  short  central  stria ;  anteocular  furrows 
rather  shallow  and  scarcely  visible  from  above.  Rostrum  not 
incised  transversely  at  base,  about  as  long  as  head  and  prothorax, 
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distinctly  cui-ved  and  dilated  towards  apex.  Upper  surface- 
strongly  punctured,  with  a  deep  continuous  and  impunctate  central 
furrow,  more  or  lees  distinctly  dilated  into  a  broad  impression  near 
base ;  upper  lateral  sulci  obsolete,  lower  ones  distinct  but  shallow ; 
scrobes  directed  to  beneath  base  of  rostrum ;  inferior  basal  furrow 
absent.  AntennoB  with  scattered  white  setie;  scape  just  reaching 
eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorax  trans- 
verse, apex  rather  narrower  than  base,  sides  distinctly  rounded, 
broadest  about  middle,  dorsal  anterior  margin  truncate,  ocular 
lobes  not  much  developed.  Upper  surface  slightly  convex,  set  with 
small  elevated  and  separated  tubercles,  leaving  a  central  furrow 
containing  a  distinct  carina;  tubercles  bare,  each  with  a  short 
depi'eesed  dark  seta,  the  interstices  with  dense  large  round  white^ 
scales.  Eltftra  ovate,  narrower  in  cJ,  shoulders  sloping,  sides 
rounded,  broadest  about  middle,  apical  processes  long,  sharply 
conical,  divergent  and  turned  upwEtrd.  Upper  surface  convex,  with 
r^ilar  rows  of  shallow  punctures  separated  by  small  granules ; 
interval  1  with  a  row  of  small  depressed  elongate  tubercles,  ceasing 
behind  middle ;  interval  2  with  only  a  short  apical  row  of  small 
conical  and  widely  separated  tubercles;  intervals  4  and  6  quite 
smooth ;  3,  5,  and  7  with  complete  rows  of  small,  subconical,. 
closely-set,  more  or  less  depressed  and  elongate  tubercles,  which 
become  more  conical,  more  distant,  and  rather  larger  towards  apex ; 
tubercles  bare,  each  with  a  short  depressed  daii  seta,  the  intei*- 
spaces  with  large  round  white  scales,  which  are  rather  sparse  on 
disk  and  much  denser  laterally ;  where  the  scales  have  been  removed 
a  number  of  small  white  dots  may  be  seen.  Legs  with  sparse  white 
scaling ;  posterior  tarsi  broad,  with  the  2nd  joint  a  little  narrower 
than  the  other  two,  2nd  and  3rd  subequal  in  length,  1st  somewhat 
longer. 

Cape  Colony  :  Cape  Town  and  the  Table  Mt.  range. 

Mr.  P^nguey  tells  me  that  he  has  taken  this  species  only 
8[iaringly  on  heath-flowers  on  Table  Mt. 

55.  H.  ALBOUNEATUS  F&hr. 

//.  (dbolineattts  Flhr.  Schonh.  Gen.  Cure.  v.  p.  754  (1840). 

Long.  17-22,  lat.  6J-9  mm. 

ffead  convex,  with  sparse  shallow  punctuation,  forehead  with  a 
broad  central  impression  which  is  a  continuation  of  the  rostral 
furrow ;  anteocular  furrows  deep.  Rostrum  not  incised  trans- 
versely at  base,  as  long  as  head  and  prothorax,  curved  and  dilated 
towards  apex.  Upper  surface  with  large  shallow  punctures  and 
with  a  deep  central  furrow  throughout  which  is  broadened  into  a 
distinct  rounded  impression  at  the  base;  upper  lateral  sulcus 
obsolete,  the  lower  one  present  but  shallow ;  scrobes  directed 
beneath  base  of  rostrum ;  inferior  basal  furrow  absent.  Antennas 
with  scape  just  reaching  eye ;  the  two  basal  joints  of  funicle  sub- 
equal.  Prothorax  almost  as  long  as  broad,  apex  scarcely  narrower 
than  base,  sides  slightly  rounded,  broadest  about  middle,  dorsal 
anterior  margin  truncate,  ocular  lobes  strongly  developed.     Upper 
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surface  almost  plane,  modeiutely  closely  set  with  low  rounded 
tuberdes,  leaving  a  shallow  central  furrow  containing  an  abbrevi- 
ated carina ;  tubercles  bare,  each  with  a  setigerous  puncture,  the 
interstices  with  three  dorsal  and  one  lateral  line  of  white  scales. 
Elytra  elongato-ovate,  much  narrower  in  ^ ,  shoulders  sloping,  sides 
^dightly  rounded,  broadest  about  middle,  apical  processes  in  both 
Ibexes  sharply  conical  and  turned  upwards.  Upper  siu;face  convex, 
with  fairly  regular  rows  of  indistinct  punctures  separated  by 
granules;  interval  1  with  a  row  of  small  distant  depressed  tubercles, 
(liminishing  posteriorly ;  intei*vals  2,  3, 5,  and  7  with  complete  rows 
of  tubercles,  those  on  disk  and  near  base  somewhat  depressed  and 
elongated,  but  becoming  sharply  conical  towards  the  sides  and  apex ; 
intervals  4  and  6  plane,  or  at  most  with  one  or  two  isolated 
tubercles;  tubercles  bare,  usually  with  short  depressed  setae, 
intervals  4  and  6  and  the  latei*al  margin  with  stripes  of  white 
scaling.  Legs  finely  punctiu'ed  and  with  sparse  setse ;  the  posterior 
tarsi  with  the  3rd  joint  a  little  broader  than  the  others,  2nd  and 
3rd  subequal  in  length,  1st  rather  longer. 

Cape  Colony  ;  E^ysna,  Constantia. 

The  type  of  this  species  is  missing,  and  not  one  of  the  10  or  12 
•examples  which  I  have  examined  exhibits  the  doi-sal  white  stripes 
mentioned  by  F&hneus,  but  these  have  probably  been  abraded  or 
discoloured.  The  species  is  very  closely  allied  to  recurvua  F.,  from 
which  it  differs,  apart  from  the  colouring,  in  having  larger  and 
more  prominent  granules  between  the  punctures  on  the  elytra, 
and  especially  in  the  much  greater  development  of  the  ocular  lobes. 

56.  H.  otllexhali  GyL 

H.  gyUenhali  Gyl.  Schh.  Gen.  Cure.  v.  p.  753  (1840). 

Long.  22,  lat.  Sj^  mm. 

Head  convex,  with  shallow  scattered  punctuation,  forehead  with 
n  faint  central  stria;  anteoculai*  furrows  deep.  Roairwrn  not 
incised  at  base  but  evenly  continuous  with  head,  as  long  as  head 
and  prothorax,  almost  porrect  near  base  and  deflected  beyond 
middle.  Upper  surface  shallowly  excavate  neai*  apex,  plane  and 
f^liglitly  convex  in  the  basal  half,  where  there  is  a  short  central 
j^tria  continuouH  with  that  on  forehead,  punctuation  strong  and 
ileep  but  absent  from  the  central  line;  upper  latei-al  sulcus  obsolete, 
lower  one  well  developed ;  Bcrobes  curved  and  directed  beneath  base 
of  iT>8trum;  inferior  basal  furrow  absent.  Aiiteiinas  with  scape 
l^arely  reaching  eye ;  2nd  joint  of  f  unicle  a  little  longer  than  1st 
in  2  •  Frothorax  somewliat  bi*oader  tlian  long,  apex  scarcely 
nftiTower  than  base,  sides  moderately  rounded,  broadest  about 
mid<]le,  dorsal  anterior  margin  truncate,  ocular  lobes  prominent. 
Upper  surface  almost  plane,  set  with  i-ather  distant  subcorneal 
tubercles,  which  are  sharper  laterally  and  leave  a  distinct  central 
f ijrii5W  containing  a  short  low  carina ;  tubercles  bare,  each  with  a 
ilepiessed  pale  seta,  intersticcH  with  whitish  scaling.  Elytra 
tOongato-ovate,  shouldcra  sloping,  sides  moderately  rounded, 
hroMdest  about  middle,  apical  processes  in  $  long  sharp  divaii- 
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eating  and  directed  upwards.  Upper  surface  convex  with  regular 
rows  of  small  granules  separated  by  shallow  punctures ;  interval  1 
with  a  complete  row  of  depressed  granules ;  intervals  2,  4,  and  6 
quite  plane,  or  at  most  with  one  or  two  isolated  tubercles ;  intervals 
3,  5,  and  7  with  complete  rows  of  small  tubercles,  which  are 
depressed  and  closely  set  near  base,  but  larger,  more  conical,  and 
more  distant  towards  apex ;  tubercles  with  short  depressed  yellow 
sette ;  scaling  thin,  light  brown,  variegated  with  white,  especially 
towM*ds  sides.  Ltg9  without  scales,  but  with  sparse  white  setee ; 
posterior  tarsi  with  the  three  joints  nearly  equal  in  length  and 
breadth. 

Cape  Colony  :  Table  Mt.  Bange  (Z.  Peringmy). 

Very  closely  aUied  to  recurvus  F.,  from  which  it  differs  in  having 
a  fine  stria  on  the  rostrum  instead  of  a  deep  central  furrow  with 
a  basal  impression ;  the  rostnun  is  also  more  strongly  declivous 
near  the  apex ;  the  eyes  are  less  prominent ;  the  ocular  lobes  on 
the  thorax  are  better  developed ;  and  the  scales  on  the  el3rtra  are 
distinctly  smaUer. 

57.  H.  Nivosus  (Sparrm.). 

Curctdio  nivosvs  Sparrm.  Act.  Holm.  i.  1785,  p.  45,  t.  2.  f.  11. 

Curculio  nodulosiis  Hbst.  (nee  F.)  Col.  vi.  p.  300,  t.  83.  f.  8 
<1797). 

ff.  reeunma  Gyl.  (nee  F.)  Schh.  Gen.  Cui-c.  i.  p.  467  (1833). 

E.  nivo9U8  Gyl.  op.  c.  p.  470  (1833) ;  FShr.  Schh.  op.  c.  v.  p.  752 
(1840). 

Long.  25,  lat.  10  mm. 

ffe(id  convex,  with  scattered  shallow  punctuation  and  fulvous 
scaling  forming  a  band  across  vertex,  a  ring  round  each  eye,  and 
a  centxtd  stripe  on  forehead  :  a  deep  fovea  at  base  of  rostnmi ; 
anteocular  furrows  distinct,  rather  convergent  above.  Rostrum, 
not  incised  dorsally  at  base,  as  long  as  head  and  prothorax,  in. 
profile  the  upper  outline  is  straight  from  base  to  far  beyond 
middle  and  then  sharply  deflected.  Upper  surface  obscurely 
punctured,  almost  plane  in  basal  half,  shallowly  excavate  and 
dilated  apically,  its  edges  there  carinate  and  sharply  angulated 
above  the  insertion  of  antennas ;  upper  lateiid  sulci  absent,  the 
lower  ones  very  faint  and  filled  with  yellowish  scaling ;  scrobes 
directed  beneath  base  of  rostrum  ;  inferior  bastd  furrow  shallow. 
Anieniwi  with  dense  yellowish  scaling ;  scape  scarcely  reaching 
eye  ;  the  two  basal  joints  of  funicle  subequal.  Prothorax  scarcely 
broader  than  long,  apex  much  narrower  than  biuse,  sides  strongly 
rounded,  broadest  about  middle,  dorsal  anterior  margin  convex, 
ocular  lobes  moderate.  Upper  surface  almost  plane,  fairly  closely 
set  with  rather  lai'ge  depressed  tubei*cles,  leaving  a  central  furrow 
containing  a  very  Khoi*t  low  cai'ina  and  a  nan'ow  smooth  line  on 
either  side ;  tubercles  with  shoi-t  depi^esscfl  black  setce,  interstices 
bare,  except  the  three  smooth  lines  and  the  sides  of  prostemum, 
which  are  clothed  with  rounded  crejuny-yellow  or  white  scales. 
Elytra  elongato-ovate,  shoulders  sloping,  sides  slightly  rounded, 
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l)roa(le.st  a1x)ut  middle,  apical  proctisHes  long,  sharp  and  divei'gent. 
Upj>er  sui'face  convex,  with  regular  rows  of  small  granules ; 
inter\-al  1  with  a  row  of  small  low  tuljerclet*,  decreasing  gi'eatly  in 
size  towards  apex ;  intervals  2,  3,  5,  and  7  A\'ith  complete  rows  of 
large,  depressed,  elongate  and  sejiarated  tubercles,  which  become 
bluntly  conical  near  apex,  those  on  the  declivity  of  interval  2 
l>eing  larger  than  the  rest ;  intei'vals  4  and  6  smooth,  or  at  most 
with  a  few  isolated  tuberclas  near  biuse ;  tubercles  liare,  with  short 
black  depressed  setae,  interstices  (except  on  inten'als  2  and  3) 
clothed  with  dense  or  cream-coloured  scaling.  Legs  with  dense 
yellowish  scaling  variegated  with  Ixii^e  black  spots;  posterior 
tj»rsi  with  joints  of  about  the  sjime  widtli,  2nd  and  3itl  subequal 
in  length,  1st  i-ather  longer. 
Cape  Colony  ;  Damaralaxd. 

58.  H.  maculatus  Mshl.     (Plate  II.  fig.  9.) 

H,  ina(nd(Uu8  Mshl.  \,  c.  p.  412  (1902). 

Long.  26,  lat.  11  mm. 

Head  convex,  closely  shagreened  on  vei-tex,  punctured  in  fix>nt. 
i*4th  a  broad  band  of  elongate  yellow  scaling  across  forehead  and 
running  down  in  front  of  each  eye ;  foreh^id  with  a  deep  fovea 
near  base  of  rostrum ;  anteocular  f unx)ws  deep  and  complete,  con- 
verging somewhat  dorsally.  Rostrum  not  incised  at  base,  as  long 
as  head  and  prothorax,  in  pix)file  the  uppei*  line  is  straight  from 
base  to  near  the  insertion  of  the  antennee,  then  sharply  deflecte<U 
Upper  surface  broadly  but  very  shallowl}-  excavate  throughout, 
with  its  edges  strongly  carinate  from  base  to  insertion  of  antenme, 
M*ith  punctures  and  yellow  scaling  at  the  sides,  and  a  broad  smooth 
central  line  throughout ;  upper  lateml  sulci  olxsolete,  the  lower 
ones  faint,  filled  with  yellow  scales,  and  quite  hidden  from  above 
by  the  lateral  carina ;  scrobes  directed  beneath  base  of  rostrum  ; 
inferior  ti-ansverse  basal  furrow  absent.  Anteiiiicp  with  dense 
yellow  scaling;  scape  not  quite  reaching  eye  ;  the  two  basal  joints 
of  funicle  subequal.  Prothorax  transverse,  length  equal  to  width 
at  base,  apex  nanx)wer,  sides  strongly  rounded,  broadest  aljout 
middle,  ocidar  loljes  modemtely  developed.  Upper  surface  almost 
plane,  sparsely  covered  with  large  flattene<l  tubercles,  leaving  a 
central  furrow  containing  a  very  shoii;  carina  and  a  latei-al  smooth 
line  on  either  side  ;  presternum  and  the  tlirce  dorsal  lines  covered 
with  yellow  scaling,  the  rest  bare.  Elytra  ovate,  shoiddei-s 
sloping,  sides  modei'ately  ix)unded,  bi-oadest  about  middle,  apical 
processes  in  female  long  and  sharp.  Upper  surface  convex,  the 
striaB  with  moi*e  or  less  regular  rows  of  lai^e  gi'anules,  the 
intervals  unequally  tul)ercidate;  inten'al  1  with  elongate  depi*eK«ed 
tubercles,  l>ecoming  smaller  l>ehind  and  vanishing  beforc  apex; 
inteinrals  2, 3,  and  5  with  closely-set,  elongate,  depi^es.sed  tubercles 
to  beyond  middle,  after  \\hich  they  bewme  shai'ply  ctmical  to. 
apex,  those  on  interval  2  being  most  prcminent ;  inter\-als  4,  6, 
and  7  with  smaller  separated  tubercles,  depressed  near  l)ase  and 
conical  towards  apex;    tul>ercles  and   gi-anules   quite   Iwre  and 
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without  seta?,  the  interspaces  with  small  patches  of  dense  yellow 
scales,  foi-ming  more  or  less  regular  rows  of  spots  along  the 
inter\'als.  Legs  with  dense  yellow  scaling  variegated  with 
nimieroiw;  bore  black  spots  ;  posterior  tarsi  broad,  the  joints  sub- 
equal  in  length  and  breadth. 

Natal  {^  teste  Jekel). 

Type  in  the  British  Museum. 

I  have  seen  only  the  unique  type  of  this  species.  It  is  most 
nearly  allied  to  nivosus  Sparrm.,  but  also  bears  some  resemblance 
to  iusigiiis  F&hr.  From  both  these  species  it  may  be  distin- 
guishefl  by  the  absence  of  the  inferior  basal  furrow  on  the  rostrum, 
and  in  having  the  dorsal  edges  of  the  latter  sharply  cannate  right 
up  to  the  base,  but  they  are  not  raised  into  a  shairp  angle  in  front 
as  is  the  ease  with  nivosus.  H.  maculfUus  agrees  with  nivosus  and 
differs  from  insignis  in  having  the  tubercles  on  interval  2  more 
prominent  than  those  on  3. 

59.   H.  GLOBIFER  (F.). 

Curculio  globifer  F.  Sy-st.  Ent.  App.  p.  823  (1775);  01.  Ent.  v. 
83,  p.  388,  t.  11.  f.  135  (1807). 

H,  itvfmnfer  Gyl.  Schli.  Gen.  Cure.  i.  p.  466  (1833). 

H,  inisumemis  Gvl.  1.  c 

H,  rMfer  Gvl.  (uec  F.)  1.  c.  p.  468  (1833). 

H,  ttdm^ifer  Yl\xv.  Schh.  Gen.  Cure.  v.  p.  751  (1840). 

//.  misamenu^  FShr.  I.  c. 

Long.  21   29,  lat.  9  12|  mm. 

Head  convex,  with  close  shallow  punctuation  and  fine  ful\ous 
scaling,  forehead  with  a  short  stria;  anteocular  furrows  deep. 
Rostnim  not  incised  at  base,  about  as  long  as  head  and  prothorax, 
stout,  Clunked  and  dilated  apieally.  Upper  surface  plane  or  slightly 
convex  at  base,  shallowly  excavate  towards  apex,  with  a  broad 
smooth  central  line,  the  sides  being  distinctly  punctured  and 
scattered  with  fulvous  setae ;  lateral  sidci  not  meeting  at  base,  the 
up|>er  pair  faint,  the  lower  long  and  deep ;  scrobes  deep,  directed 
beneath  i-ostrum  ;  inferior  basal  furrow  distinct.  Antennas  with 
scape  not  neai'ly  reaching  eye ;  the  two  basal  joints  of  funicle 
snbequal.  Protliorax  about  as  long  as  broad,  apex  narrower  than 
base,  sides  rounded,  broadest  about  middle,  dorsal  anterior  margin 
convex,  ocular  lobes  well  developed.  Upper  surface  convex, 
moderately  clasely  set  with  large  rounded  tubercles,  leaving  a 
distinct  eenti-al  furrow  containing  a  faint  carina,  and  also  a 
narrow  smooth  lateral  line  on  each  side;  tubercles  bare,  with 
depressed  brown  setae,  the  interstices  with  fulvous  scaling,  the 
central  furrow  and  lateral  lines  being  paler  and  sometimes  white. 
Ehjtra  oblongo-ovate,  slightly  broader  in  $ ,  shoulders  sloping, 
sides  rounded,  bi-oadest  about  middle,  apical  processes  in  both 
sexes  stout,  sluirply  conical  and  turned  slightly  upwai*ds.  Upper 
siuface  convex,  with  regidar  rows  of  small  granules  instead  of 
punctures  ;  intei-val  1  granulate ;  2  with  a  row  of  widely -separated 
depressed  tubercles ;  intervals  3,  5,  and  7  subcostate,  with  row 
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of  small,  closely-set,  and  often  du^dicated  tubercles,  which  become 
i-ather  larger  and  conical  towanis  apex  ;  4  and  6  devoid  of  tubercles 
or  with  a  few  isolated  ones ;  tubercles  bare,  with  depressed  pale 
setie,  the  interspaces  with  dense  brown  scaling,  often  variegated 
with  white  spots.  Legs  densely  clothed  with  brown  setiform 
scaling,  sometimes  with  a  paler  ring  near  apex  of  femmu ;  posterior 
tursi  with  the  joints  of  about  the  same  width,  2nd  and  3rd  sub- 
ecjual  in  length,  1st  longer. 

Cape  Colony  :  Cape  Town,  Stellenbosch  (Z.  Feriiiguey), 

Type  in  the  Bntish  Museum  (coll.  Banks). 

As  mentioned  above,  Schonherr  misinterpreted  this  species  as 
l>eing  the  rubifer  of  Fabricius,  apparently  disregarding  Olivier's 
identification.  The  figure  given  by  the  latter  is  that  of  a  large  $ 
which  is  now  in  the  Chevrolat  Collection  at  Stockholm,  and  which 
closely  resembles  the  type.  This  species  shows  considerable 
viiriation  in  size,  colouring,  and  the  tuberculation  of  the  elytra, 
some  of  the  extreme  forms  showing  a  noticeable  approach  towards 
spictdoaua  Gyl.  I  consider  misunienus  Gyl.,  of  which  I  have 
examined  the  type,  to  be  no  more  than  a  variety  of  the  present 
species,  an  opinion  towards  which  FS.hr8eus  evidently  inclined. 

Mr.  P^ringuey  states  that  this  insect  is  common  on  the  flats 
near  Cape  Town,  but  it  seems  nevertheless  to  be  scarce  in 
collections. 

(lO.  tH.  spiCL'Losus  Gyl. 

if.  spicidasvs  Gyl.  Schh.  Gen.  Cui-c.  i.  p.  469  (1833) ;  Fthr.  op.  c. 
V.  p.  751  (1840). 

Curculio  glandifer  F.  Ent.  Syst.  i.  2,  p.  483  (1792)? 

Ourculio  globi/er  Hbst.  Col.  vi.  p.  299,  t.  83.  f.  6  (1797). 

Long.  24,  lat.  9^  mm. 

He€id  convex,  with  shallow  punctuation  and  spai^e  scaling, 
forehead  with  a  faint  stina ;  anteoculai*  furrows  deep.  Eostrum 
not  incised  at  base,  as  long  as  head  and  prothorax,  stout,  curved 
and  dilated  apically.  Upper  surface  plane  at  base,  shallowly 
excavate  towards  apex,  with  a  broad  smooth  central  line,  the  sides 
being  distinctly  punctured  and  scattered  with  fulvous  seUe ;  lateral 
sulci  not  meeting  at  base,  the  upper  paii*  obsolescent,  the  lower 
long  and  deep ;  scrobes  deep,  du'ected  beneath  base  of  rostrum ; 
inferior  basal  furrow  distinct.  Anteniuie  with  scape  not  reaching 
eye ;  the  two  basal  joints  of  f  unicle  subequal.  Protkoraac  slightly 
titmsvei-se,  apex  narrower  than  base,  sides  rounded,  broadest 
about  middle,  dorsal  anterior  mai'gin  convex,  ocular  lobes  well 
developed.  Upper  surface  convex,  modeiutely  closely  set  with 
large  rounded  tubercles,  leaving  a  distinct  central  furrow  con- 
taining a  faint  carina  and  also  a  narrow  smooth  lateral  line  on 
each  side ;  tubercles  bai'e,  with  depressed  dark  setae,  the  interstices 
with  fulvous  scaling,  the  central  fiurow  and  lateral  lines  being 
white.  Eliftra  oblongo-ovate,  rather  broader  in  $,  shoulders 
sloping,  sides  rounded,  broadest  about  middle,  apical  processes  in 
both  sexes  stout,  sharply  conical  and  tinned  slightly  upwards. 
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Uppa:  Burfaoe  convex,  with  regular  I'ows  of  very  small  granuleB ; 
interval  1  with  a  row  of  small  closely-set  tubercles  disappearing 
before  apex;  interval  2  with  a  row  of  distant  low  elongate 
tubercles,  but  those  near  apex  veiy  long  and  sharp ;  inten^als  3 
and  5  with  single  rows  of  smaller,  rounded,  and  more  closely-set 
tubercles,  becoming  very  long,  sharp,  and  curved  towaitls  apex ; 
4  and  6  devoid  of  tubeix;les,  or  wiUi  only  a  few  isolated  ones ;  7 
with  a  complete  row  of  ^larply  conical  tubercles,  becoming  longer 
and  more  curved  posteriorly ;  tubercles  bare,  often  of  a  i-eddish- 
brown  colour,  with  depressed  dark  setae,  the  interspaces  with 
fulvous  scaling,  the  suture  and  inflexed  margins  being  white  and 
the  disk  more  or  less  variegated  with  white  patches.  Ltg9  with 
scattered  narrow  white  scales ;  posterior  tarsi  with  the  joints  of 
the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  CJolony  :  Table  Mt.  (L,  Phring%My\  Koeberg. 

Types  in  the  Stockholm  Museum. 

This  insect  holds  an  intermediate  position  between  glchifir  F.  and 
inaignia  Flhr.,  approaching  very  closely  to  some  of  the  £astem 
examples  of  the  latter.  Indeed  it  seems  doubtful  whether  the 
examination  of  a  long  series  would  not  render  it  necessaiy  to 
regard  all  three  as  forms  of  one  very  variable  species. 

61.  tH.  IN8IGNI8  F&hr. 

H.  insignis  F&hr.  Of  v.  K.  Vet.-Ak.  Forh.  p.  206  (1871). 

H,  zeyheri  Boh.  (inedit,). 

Long.  25-32,  lat.  9^-12  mm. 

Head  convex,  with  shallow  punctuation  and  scattered  white  or 
fulvous  scaling,  forehead  with  a  variable  central  stna ;  anteocular 
furrows  deep.  Bostrwn  not  incised  at  base,  as  long  as  head  and 
prothorax,  thick,  curved  and  dilated  towards  apex.  Upper 
surface  plane  or  slightly  convex  at  base,  shaUowly  excavate  near 
i^x,  with  a  broad  smooth  central  line,  which  is  sometimes  faintly 
carinate,  the  sides  being  distinctly  punctured  and  scattered  with 
dark  setie;  lateral  sulci  not  uniting  at  base,  the  upper  pair 
obsolete,  the  lower  pair  long  and  deep;  scrobes  deep,  directed 
beneath  base  of  rostrum ;  inferior  basal  furrow  distinct.  AnimiiuB 
with  scape  not  reaching  eye ;  the  two  basal  joints  of  f  unicle  sub- 
equal.  Prothorax  slightly  transverse,  apex  narrower  than  base, 
sides  rounded,  broadest  about  middle,  dorsal  anterior  margin 
ccmvex,  ocular  lobes  well  developed.  Upper  surface  convex, 
moderately  closely  set  with  large  rounded  and  rather  elevatetl 
tubercles,  leaving  a  distinct  central  furrow  containing  a  very  faint 
carina  and  a  narrow  curved  smooth  lateral  line  on  each  side ; 
tubercles  bare,  with  depressed  dark  setie,  the  interstices  with  white 
<M*  fulvous  scaling,  in  the  latter  case  the  central  and  lateral  lines 
white.  Elytra  elongato-ovate,  $  slightly  broader,  shouldera 
sloping,  sides  not  much  rounded,  broadest  about  middle,  apical 
processes  in  both  sexes  stout,  sharply  conical  and  turned  slightly 
upwards.  Upper  surface  convex,  with  irregular,  and  often  con- 
fused, rows  of  large  granules ;  interval  1  with  a  row  of  small 
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tubercles  disappearing  near  apex ;  interval  2  with  small  it>unded 
distant  tubercles,  which  are  conical  posteriorly;  3  and  5  with 
more  closely-set,  but  not  smaller,  tubercles,  also  becoming  sharply 
conical  towards  apex ;  4  and  6  sometimes  without  tubercles,  but 
usually  with  several  isolated  ones;  7  with  a  complete  row  of 
conical  tubercles  of  almost  the  same  size  throughout ;  tubercles 
bare,  with  depressed  dark  setse,  the  interspaces  with  fulvous 
scaling,  largely  variegated  with  white.  Tjega  with  scattered  large 
i-ound  white  scales ;  posterior  tarsi  with  the  joints  of  the  same 
width,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Namaqualajo)  :  O'okiep  (L,  Peniiguey).  Capb  Colony  :  Willow- 
more  (pr,  H,  Brm^iut),  Worcestei-,  Praserbui-g,  and  Swellendam. 

Type  in  the  Stockholm  Museum. 

My  only  example  from  Willowmore  has  the  scape  and  also  the 
joints  of  the  funicle  rather  longer  than  in  the  Namaqualand 
specimens,  and  the  carination  of  the  rostrum  is  slightly  more 
pronounced.  The  other  Cape  Colony  examples  are  characterised 
by  their  less  elongate  form,  duller  colouring,  and  the  larger 
tubercles  on  the  el}i;ra. 

Ml*.  P^ringuey  states  that  this  species  is  common  in  Little 
Namaqualand,  both  on  the  coast  sand-dunes  and  further  inlRn<t 
at  an  elevation  of  3000  ft. 

62.  H.  VAPER  FShr. 

ff.  vafer  F&hr.  Schh.  Gen.  Cui-c.  v.  p.  75,5  (1840). 
.Long.  19-26,  lat.  8^-10^  mm. 

Head  convex,  with  distinct  sat  tiered  punctui-es  and  siKirse 
scaling,  forehead  not  flattened  and  with  a  faint  centi-al  stria  ; 
anteocular  furrows  deep,  rather  convergent  dorsally.  Bostrum 
not  incised  at  base,  as  long  as  head  and  prothorax,  slightly  curved. 
Upper  surface  rather  convex  at  base,  shallowly  excavate  near  apex, 
strongly  and  closely  punctured  except  for  a  Iqw  smooth  central 
carina ;  lateral  sulci  strong,  the  upper  pair  uniting  at  biu^e  ; 
scrobes  directed  to  beneath  base  of  rostrum  ;  inferior  bo^l  furrow 
almost  obsolete.  Antennm  with  scape  almost  reaching  eye  ;  the 
two  basal  joints  of  funicle  subequal.  Prothorax  a  little  braider 
than  long,  apex  narrower  than  base,  sides  rounded,  broadest,  about 
middle,  apical  margin  convex,  ocular  lobes  well  developed.  Uppei* 
surface  convex,  fairly  closely  set  with  low  rounder!  sepamtefl 
tubercles,  leaving  a  narrow  central  furrow  containing  a  fine 
carina ;  tubercles  bare,  without  setse,  interstices  with  pale  brown 
scaling.  ElyUra  ovate,  shoulders  sloping,  sides  rounded,  broadest 
about  middle,  apical  processes  short  and  thick  but  sharply  pointed 
and  directed  upwards.  Upper  surface  convex,  with  ragular  ix)wk 
of  distinct  granules ;  interval  1  granulate ;  2,  3,  5,  and  7  with 
complete  i*ows  of  small  tul^ercles.  low  and  i-ounded  on  disk,  but 
conical  towards  sides  and  apex,  the  tubercles  on  interval  2  set 
much  further  apart  than  the  othei-s ;  inter\als  4  and  6  without 
tubercles  or  only  a  few  low  isolated  ones  ;  tubercles  bai-e,  usually 
without  setie,  intersticas  with  scattered  brownish  scaling.     T^egs 
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with  sparse  pa]e  setse ;    postenor  tai-si  with  the  joints  of  same 
width,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Cape  Ooloxy  :  Table  Mt. 

Type  in  the  Stockholm  Museum. 

63.  tH.  KXY8XA,  sp.  nov. 

Long.  28,  lat.  1 1  mm. 

Iletid  convex,  closely  shagreened,  and  with  bi'own  scaling  on 
vertex  ;  forehead  with  a  shallow  central  stria,  dispersely  punctured 
and  with  scattered  white  scales ;  anteocular  f lurows  distinct,  not 
convergent  above.  Eoatrwni  not  incised  at  base,  as  long  as  head 
and  prothorax,  strongly  curved  and  dilated  from  behind  middle 
to  apex.  Upper  surface  dispersely  punctured  laterally,  and  with 
scattered  isolated  white  scales,  plane  or  slightly  convex  at  base, 
deeply  and  broadly  excavate  anteriorly,  the  edges  there  being 
sharply  carinate;  lateral  sulci  shallow,  the  upper  pair  much 
shorter  than  the  lower  and  uniting  at  base ;  scrobes  deep,  directed 
beneath  base  of  rosti-um  ;  inferior  basal  furrow  absent.  Antennce 
with  dense  black  and  white  setae ;  scape  scarcely  I'eaching  eye ; 
the  two  basal  joints  of  funicle  subequal.  Prothorax  almost  as  long 
as  broad,  apex  rather  narrower  than  base,  sides  slightly  rounded, 
broadest  rather  behind  middle,  dorsal  anterior  margin  convex,  but 
emai^ginate  in  the  middle,  ocular  lobes  strongly  developed.  Upper 
surface  convex,  with  a  broad  but  very  shallow  and  ill-defined 
central  furrow  containing  a  low  carina  and  with  a  row  of  large 
depressed  tubercles  on  each  side  of  it ;  beyond  this  a  broad  smooth 
space,  followed  by  two  or  three  irregular  lateral  rows  of  rounded 
and  elevated  tuberdes ;  tubercles  bare,  shiny,  each  with  a  depressed 
dark  seta,  the  interstices  with  dense  large  round  white  scaling. 
Elytra  elongato-ovate,  shoulders  sloping,  sides  not  much  rounded, 
broadest  about  middle,  apical  processes  in  $  stout,  sharply  conical 
and  turned  slightly  upwards.  Upper  surface  convex,  with  fairly 
regular  rows  of  small  granules  ;  interval  1  with  a  row  of  tubercles, 
beaming  much  smaller  behind  middle  and  vanishing  before  apex  ; 
intervals  2  and  3  with  complete  rows  of  large  tubercles,  which  are 
elongate  and  depressed  on  disk,  but  sharply  conical  and  more 
distant  behind  ;  intervals  5  and  7  with  complete  rows  of  smaller, 
more  closely-set,  conical  tubercles ;  4  and  6  with  incomplete  or 
interrupted  rows ;  tubercles  bare,  shiny,  each  with  a  depressed 
dark  seta,  the  interspaces  with  scattered  lai^e  white  scales.  Legs 
with  sparse  white  scaling  and  black  setae ;  posterior  tarsi  broad, 
the  joints  of  the  same  width,  2nd  and  3rd  subequal  in  length 
1st  rather  longer. 

Cape  Coloiht  :  Knysna  [8.  A.  Mus.]. 

Type  in  the  South  African  Museum. 

Yery  similar  in  general  appearance  to  some  examples  of 
//.  insignis  FShr.,  but  readily  distinguishable  owing  to  its  very 
different  rostrum,  which  is  much  shorter  and  more  strongly 
curved,  its  dorsal  margins  sharply  carinate  and  the  upper  lateral 
sulci  uniting  at  the  base. 
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64.    H.  SEXYITTATUS  (F.). 

Curctdio  sexvUiaiua  F.  Ent.  Syst.  i.  2,  p.  478  (1792). 

Curctdio  nycthemerua  Spamn.  Act.  Holm.  i.  1 785,  p.  46,  t.  2.  f .  1 2. 

Curctdio  sexviUatus  Hbst.  Col.  vi.  p.  314,  t.  66.  f .  1  &  t.  84. 
f.  12  (1787) ;  01.  Ent.  v.  83,  p.  386,  t.  12.  f.  149  (1807). 

ff.  sexvUtattia  Gyl.  Schh.  Gen.  Cure.  i.  p.  472  (1833). 

Long.  21,  lat.  7^  mm. 

Head  convex,  with  close  but  shallow  punctuation  and  thin 
scaling,  which  forms  a  transverse  band  on  vertex  and  a  line 
running  from  it  above  each  eye,  forehead  with  a  small  central 
impression ;  eyes  very  prominent ;  anteocular  furrows  deep. 
Rostrum  without  a  ba^l  transverse  incision,  as  long  as  head  and 
prothorax,  moderately  curved,  strongly  dilated  at  apex,  the  gena^ 
being  angulate  externally.  Upper  surface  plane  in  its  median 
half,  with  a  deep  rounded  impression  at  base  and  another  near 
apex,  finely  but  distinctly  punctured  except  along  the  median  line ; 
upper  lateral  sulci  almost  obsolete,  lower  pair  short  but  deep ; 
scrobes  directed  beneath  base  of  rostrum ;  inferior  basal  furrow 
absent.  Anteivnce  with  the  scape  not  I'eaching  eye ;  the  two  basal 
joints  of  the  funide  subequal.  Prothorax  as  long  as  broad,  apex 
narrower  than  base,  sides  very  little  rounded,  broadest  about 
middle,  anterior  margin  slightly  convex,  ocular  lobes  feebly 
developed.  Upper  surface  rather  convex,  with  four  broad  lines 
of  closely-set  depressed  tubercles,  leaving  a  central  furrow  con- 
taining a  low  carina  and  a  broad  smooth  space  on  either  side ; 
these  two  spaces  and  a  broad  stripe  on  the  side  of  prostemiun 
densely  clothed  with  round  white  scales,  the  rest  of  the  surface 
bare.  Elytra  oblongo-ovate,  shoulders  sloping,  sides  subparallel 
to  beyond  middle,  apical  processes  short  and  rather  blunt.  Upper 
surface  convex,  with  r^ular  rows  of  small  shallow  punctures ; 
interval  1  subcostate  to  beyond  middle  only ;  interval  2  with  only 
a  short  apical  subcristate  row  of  small  agglomerated  tubercles ; 
intervals  3,  5,  and  7  with  subcatenulate  rows  of  small,  often 
duplicated,  tubercles,  that  on  interval  3  ceasing  behind  middle ; 
4  and  6  entirely  plane  ;  colour  black,  with  a  broad  stripe  of  dense 
round  white  scales  extending. from  the  outer  half  of  interval  3  to 
the  inner  half  of  interval  7,  broken  only  by  the  bare  tubercles  on 
interval  5,  on  the  declivity  this  stripe  extends  further  inwards 
to  interval  2 ;  on  the  inflexed  margin  is  another  broad  white 
stripe,  which  does  not  quite  reach  the  base  and  unites  broadly 
¥rith  the  inner  stripe  at  apex.  Legs  with  sparse  white  scaling 
forming  a  denser  patch  near  apex  of  femora ;  posterior  tarsi 
bi'oad,  the  3rd  joint  rather  broader  than  the  others,  2nd  and  3rd 
sube(|ual  in  length,  1st  longer. 

Cape  Colony  :  Table  Mt.  Range. 

65.   H.  TBANSVAALENSIS  P6r. 

H.  tnmsvaalenats  P^r.  Trans.  S.  Afr.  Phil.  Soc.  (1885)  p.  142. 

Long.  27-30,  lat.  11-12  mm. 

Ilectd  with  vertex  convex,  closely  but  shallowly  punctured  an 
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with  a  band  of  dense  brown  scaling ;  forehead  bare,  impimctate, 
broadly  and  deeply  impressed ;  anteocular  furrows  deep,  but 
invisible  from  above.  Rostrum  continuous  in  the  same  plane  as 
forehead,  as  long  as  head  and  prothorax ;  in  pro61e,  the  upper 
edge  is  straight  to  beyond  middle  and  then  sharply  declivous. 
Upper  surface  with  a  broad  but  shallow  centiul  furrow  throughout 
(almost  obliterated  about  middle),  faintly  punctured  and  with 
short  setiform  scaling;  upper  lateral  sulci  faint,  but  evidently 
uniting  at  base,  lower  pair  rather  shorter  but  much  deeper; 
aerobes  directed  beneath  base  of  rostrum ;  inferior  basal  furrow 
absent.  AntenncB  with  scape  not  nearly  reaching  eye ;  the  two 
basal  joints  of  funicle  subequal.  Prothorax  as  long  as  broad, 
apex  a  little  narrower  than  base,  sides  rounded,  broadest  rathei^ 
behind  middle,  apical  margin  truncate,  ocular  lobes  well  deve- 
loped. Upper  smface  almost  plane,  with  a  broad  discal,  and 
narrower  lateral,  row  of  low  rounded  tubercles  on  each  side  of 
central  furrow,  which  latter  contains  a  distinct  carina ;  tubercles 
bare,  each  with  a  very  short  seta ;  among  the  tubercles  the  scaling 
is  brown,  but  greyidi  white  in  the  smooth  spaces.  Elytra  ovate, 
shoulders  sloping,  sides  gently  rounded,  broadest  about  middle, 
apical  processes  in  $  long,  thick,  and  suboontiguous.  Upper 
surface  convex,  with  regular  rows  of  very  small  pimctures ; 
intervals  1,  4,  and  6  devoid  of  tubercles ;  3, 5,  and  7  with  complete 
rows  of  very  small,  closely  placed  tubercles,  sometimes  duplicated 
and  subcatenulate  towards  base ;  interval  2  wiih  only  a  short  sub- 
cristate  row  of  similar  tubercles  on  the  declivity ;  intervals  1  to  3 
and  the  upper  part  of  inflexed  margin  with  thin  brown  scaling ; 
intervals  4  and  6  and  the  edge  of  inflexed  margin  vnth  broad 
stripes  of  dense  greyish- white  scaling ;  the  brown  scales  distinctly 
narrower  than  the  white.  Legs  with  sparse  pale  sette  forming  a 
denser  ring  near  apex  of  femora ;  posterior  tarsi  with  the  joints 
of  about  the  same  width,  2nd  and  3rd  subequal  in  length,  1st 
rather  longer. 

Transvaal  :  Lydenburg  {Zutrzenka,  coll.  Distant), 

Type  in  South -African  Museum. 

An  apparently  rare  species,  representing  in  the  Transvaal  the- 
Western  aexviUattis  F. ;  but  the  latter  is  a  much  narrower  and 
more  parallel-sided  insect,  and  its  very  prominent  eyes,  with  the- 
correlated  feeble  development  of  the  ocular  lobes,  constitute  a  very 
distinctive  character. 


66.    H.  DELECTANS  (Hbst.). 

CurcuUo  delectans  Hbst.  Col.  vii.  p.  47,  t.  98.  f.  5  (1797). 

ff.  deleetana  Gyl.  Schonh.  Gen.  Cure.  v.  p.  761  (1840). 

Long.  17-22,  lat.  7-9  mm. 

Head  very  finely  and  sparsely  punctured,  vertex  convex,  fore- 
head slightly  flattened,  but  variable,  being  strongly  retuse  in 
some  examples,  with  a  short  central  stria ;  anteocular  f urrowa 
deep,  converging  dorsally.  Rostrum  not  cut  off  from  head  at 
base,  as  long  as  head  and  prothorax,  thick,  ciu*ved  and  strongly 
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dilated  to  apex.  Upper  sui'face  elevated  (moi'e  inai'ketlly  so  in 
flome  specimens),  almost  plane,  finely  but  distinctly  punctiii*ed, 
and  with  a  narrow  deep  central  furrow,  vanishing  anteriorly ; 
lateral  sulci  distinct,  both  pairs  uniting  at  base,  the  lower  espe- 
cially forming  a  very  deep  oblique  impi*ession  just  before  base ; 
Hcrobes  very  deep,  directed  beneath  base  of  i-ostrum;  inferior 
basal  furrow  absent.  Afitennce  thinly  squamose,  scape  just 
reaching  eye;  the  two  basal  joints  of  funicle  subequal.  Pro- 
thorax  transverse,  apex  narrower  than  base,  sides  slightly  ix>unded, 
broadest  about  middle,  dorsal  anterior  margin  truncate,  ocular 
lobes  very  feeble.  Upper  surface  slightly  convex,  closely  set  with 
elevated  tubercles,  leaving  a  central  fuiTOw  sometimes  containing 
a  faint  carina ;  tubercles  bare,  with  depressed  pale  setae,  the  inter- 
stices with  dense  brown  scaling.  Elytra  ovate,  slightly  narrower 
in  cJ,  shoulders  prominent,  almost  rectangular,  sides  slightly 
I'ounded,  broadest  about  middle,  apical  processes  short  and  shai-ply 
conical  in  $ ,  much  reduced  in  cJ .  Upper  siuf ace  convex,  with 
rows  of  small  shallow  ocellated  punctures ;  intervals  1,  3,  5,  and  7 
strongly  oostate  and  with  catenulated  rows  of  depi-essed  granules, 
which  are  more  elevated  and  separated  near  apex  ;  internals  2,  4, 
and  6  quite  smooth  and  devoid  of  granules ;  gi^anules  bai^  and 
with  depressed  pale  setae,  the  interspaces  with  unifoi-m  dense 
brown  scaling.  Legs  with  very  sparse  pale  scaling;  posterior 
tarsi  broad,  the  3rd  joint  rather  broader  than  the  others,  2nd  and 
3rd  subequal  in  length,  1st  longer. 

Cape  Colony  :  Algoa  Bay  {Dr.  H.  Brawns), 

A  very  distinct  and  yet  a  variable  species.  In  the  British 
Museum  is  an  example  bearing  the  name  cylhidrifer  (Jekel,  MS.) 
which  represents  a  very  extreme  form:  the  forehead  is  very 
strongly  retuse ;  the  tubercles  of  the  prothorax  are  much  fewer, 
cylindrical  and  spiniform,  those  on  elytra  are  all  separate  and 
distinctly  conical ;  and,  finaUy,  the  el3rtra  are  markedly  shoi-ter 
than  in  the  typical  form  and  subquadrate.  With  the  exception 
of  the  last,  all  these  characters  merge  gradually  into  those  of  the 
tj^ical  form ;  and  the  shoitness  of  the  elytra  is  pi-obably  only  an 
individual  variation.  Jekel's  specimen  is  labelled  *^  Natal,"  but 
the  locality  is  highly  doubtful. 

67.  H.  CAUDATUS  Ffthr. 

H.  caudatus  FShr.  Ofv.  K.  Vet.  Ak.  Fdrh.  p.  209  (1871). 

Long.  15,  lat,  6|  mm. 

ffeaui  convex,  obscurely  punctured  and  with  fine  brown  scaling, 
forehead  without  fovea  or  carina ;  anteocular  furrows  distinct,  but 
invisible  from  above.  Rostrum  not  incised  at  base,  as  long  as 
head  and  prothorax,  strongly  curved  and  dilated  apically.  Upper 
surface  with  a  broad  complete  central  furrow  and  with  thin 
setiform  scaling  throughout;  lateral  sulci  not  meeting  at  base, 
the  upper  pair  rather  indistinct,  the  lower  longer  and  deeper; 
aerobes  directed  to  beneath  base  of  rostnun  ;  inferior  basal  f un'ow 
absent.   ArUewiue  with  fine  fulvous  setae ;  scape  not  nearly  reaching 
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eye ;  the  two  basal  joints  of  funide  subeqiial.  Prothorax  rather 
-U-ansverse,  the  length  greater  than  the  width  at  base,  which  in 
broader  than  apex,  sides  stixjngly  dilated,  subangulated,  broadest 
rather  before  middle,  dorsal  anterior  margin  slightly  convex, 
ocular  lobes  strongly  developed.  Upper  sm-face  almost  plane,  set 
with  elevated  rounded  tubercles  arranged  in  six  rather  irregular 
rows  and  leaving  a  deep  central  furrow  containing  a  strong 
carina;  tubercles  each  with  a  dai'k  depressed  seta,  and  thinly 
clothed,  as  well  as  the  interstices,  with  brown  setif orm  scaling ; 
below  the  lateral  row  of  tubercles  is  a  broad  stripe  of  large  round 
whitish  scales.  Elytra  ovate,  shouldei's  sloping,  sides  gently 
rounded,  broadest  rather  before  middle,  apical  processes  long, 
blunt  and  approximated.  Upper  surface  convex,  with  regular 
rows  of  sKallow  punctiures  separated  by  granules ;  inteiVal  1  with 
a  row  of  small  tubercles  disappearing  behind  middle ;  interval  2 
with  only  a  very  short  subcristate  row  of  small  conical  tubercles 
on  the  declivity ;  intervals  3,  5,  and  7  each  with  a  row  of  small 
conical  tubercles,  more  or  less  interrupted  neai*  base,  that  on  3 
ceasing  abruptly  behind  middle ;  4  and  6  plane ;  tubercles  scale- 
covered  and  each  with  a  depressed  dark  seta ;  scaling  dark  brown, 
each  elytron  with  a  large  subquadrate  paler  patch  at  the  shoulder 
and  another  subtriangular  one  on  the  declivity.  Legs  with  sparse 
fulvous  setiform  scalmg  and  a  ring  of  broad  whitish  scales  near 
^pex  of  femora;  posterior  tarsi  with  joints  of  equal  width,  1st 
longer  than  3rd,  and  3rd  than  2nd. 

Natal  :  Durban  {C.  N.  Barker), 

Type  in  the  Stockholm  Museum. 

68.  H.  scABER,  sp.  nov. 

Long.  16,  lat.  7  mm, 

J^MK^  convex,  faintly  punctured,  forehead  not  flattened  and  with 
a  central  stria;    anteoculai*  fun*ows  very  deep.     Rostrum  not 
incised  dorsally  at  base,  as  long  as  head  and  prothorax,  strongly 
curved.     Upper  surface  convex  at  base,  shallowly  excavate  towai-ds 
apex,  coarsely  punctured  except  for  a  smooth  centi*al  line  and  with 
its  edges  nairowly  carinate ;  lateral  sulci  not  meeting  at  base,  the 
upper  pair  narrow  and  shallow,  the  lower  ones  absent ;  scrobes 
directed  beneath  base  of  rostrum  ;  inferior  basal  f lurow  obsolete. 
AntenncB  with  scape  barely  reaching  eye  ;  the  two  basal  joints  of 
funicle  subequal.     Prothorax  as  long  as  broad,  apex  rather  nai- 
rower  than  base,  sides  strongly  rounded,  broadest  about  middle, 
dorsal  anterior  margin  lobate,  ocular  lobes  very  strongly  deve- 
loped.    Upper  surface  convex,  set  with  large  rounded  tubercles, 
leaving  a  very  distinct  central  furrow  containing  a  strong  carina ; 
tubercles  bare  and  shiny,  each  with  a  very  short  depressed  seta, 
int^^ces  with  dense  brown  scaling.      Elytra    oblongo-ovate, 
shoulders  rounded,  sides  very  little  rounded,  broadest  before 
middle,  apical  processes  very  short  but  acute.     Upper  surface 
convex,  strise  with  very  regular  rows  of  deep  punctures  without 
intervening  granules ;  interval  1  with  a  row  of  granules  which 
Peoc.  Zool.  Soc.— 1904,  Vol.  I.  No.  VI.  6 
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become  smaller  posteriorly  and  vauLsh  behind  middle ;  intervals  4 
and  6  quite  plane  ;  interval  2  smooth  to  beyond  middle,  but  with 
a  cristate  row  of  six  small  tubei^les  on  the  declivity ;  interval  3 
\vith  a  very  regular  row  of  closely-set  rounded  tubercles  ceasing 
abruptly  behind  middle ;  intei'\'al8  5  and  7  with  similar,  but 
complete,  rows,  the  tubercles  on  5  slightly  increasing,  those  on  7 
deci^easing,  in  size  towards  apex  ;  tubercles  bare,  with  very  short 
depressed  setse,  interstices  with  dense  brown  scaling.  Legs  with 
rather  denser  pale  scaling  and  setae ;  the  joints  of  posterior  tarsi  of 
about  the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Coloxy. 

Type  in  the  British  Museum. 

The  very  regular,  closely -set,  i-ounded  tubercles  on  tlie  elj-t-m 
give  this  insect  a  veiy  distinct  appearance  fix)m  the  other  memliei-s 
of  t\\^  feru8'gvo\\\i, 

69.  H.  TBIC08TATUS  Mshl.     (Plate  II.  fig.  7.) 

H.  iricostattis  Mshl.  1.  c.  p.  411  (1902). 

Long.  13,  lat.  6  mm. 

Head  convex,  finely  and  dispersely  punctured,  forehead  with  a 
small  central  fovea;  anteocular  fui-rows  shallow  and  ill-define<l. 
Roatnim  not  incL^^ed  at  base,  about  as  long  as  head  and  prothorax, 
slightly  curved.  Upper  surface  without  any  fun-ow  or  cariim, 
convex  at  base  and  faintly  impressed  towards  apex,  distinctly 
punctured  except  along  a  broad  smooth  central  line  ;  lateral  sulci 
not  meeting  at  base,  the  upper  pair  narrow  but  distinct,  the  lower 
pair  almost  obsolete ;  scrob^  directed  beneath  base  of  rostrum  ; 
inferior  basal  furrow  absent.  Anieiviice  with  scape  not  i-eaching 
eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorax  as  long 
as  broad,  the  length  much  greater  tlian  the  width  at  base,  which 
is  about  equal  to  that  at  apex,  sides  gradually  but  strongly  dilated 
from  apex  and  suddenly  narrowed  near  base,  broadest  fai*  behind 
middle,  ocular  lobes  strongly  developed.  Upper  surface  plane, 
\\ith  a  very  high,  narrow,  central  carina,  and  on  each  side  of  it  a 
broad,  smooth,  strongly  raised  costa,  the  costse  uniting  at  apex  s<v 
a«  to  form  an  elongate  hoi'seshoe,  the  ends  of  which  are  sometimes 
interrupted  near  the  base ;  outside  the  costa  is  a  broad  smooth 
fipace  followed  by  a  latei^l  row  of  small  closely-set  single  tubercles 
forming  the  most  pi-ominent  part  of  the  lateral  dilatation ;  tubercles 
and  costee  black  and  shiny,  the  interstices  with  bit>wn  scaling. 
Elytra  ovate,  shoulders  sloping,  sides  moderately  roimded,  broadest 
leather  before  middle,  apical  processes  in  $  very  short  but  sharj). 
Ui>j>er  surface  convex,  with  rows  of  fovese,  those  in  adjoining  rows 
often  merging  so  as  to  give  the  elytra  the  appearance  of  being 
strongly  wrinkled  transversely ;  intervals  1,  4,  and  6  entirely  with- 
out tubercles ;  interval  2  with  a  shoii  apical  row  of  four  or  fi\  e 
shnrply  conical  tubeitjles;  interval  3  with  a  row  of  five  or  six 
brr^er  subconical  tubercles  ceasing  behind  middle;  intervals  5 
anil  7  with  complete  rows  of  conical  tubercles,  those  on  the 
foiTiier  much   larger  and  sharper  near  apex  ;   tubercles   blnck. 


1904.]  OF  THE  OBXU8  HIPPORBHINUS.  83 

shiny,  and  occasionally  with  short  depressed  apical  setaa,  the  inter- 
spaces with  uniform  brown  scaling.  Legs  with  sparser  pale  scaling 
forming  a  denser  ring  near  apex  of  femora ;  posterior  tarsi  narrow, 
setose,  the  three  ba^  joints  of  the  same  width,  2nd  and  3rd  sub- 
equal  in  length,  1st  longer. 

Cape  Colony. 

Type  in  the  British  Museum. 

The  peculiar  structure  of  the  prothorax  will  differentiate 
iricosUUus  from  eveiy  other  species  in  the  genus. 

70.  H.  FERUS  Gyl. 

n.fertia  Gyl.  Schh.  Gen.  Cure.  v.  p.  758  (1840). 

II.  poUinarius  Gyl.  1.  c.  p.  759. 

Long.  14-16,  lat.  5^-7  mm. 

Head  convex,  with  indistinct  punctuation  and  dense  brown 
scaling,  forehead  with  a  faint  impression ;  anteocular  f uitows 
distinct.  Rostrum  not  incised  at  base,  as  long  as  head  and 
prothorax,  thick,  strongly  curved  and  dilated  towards  apex. 
Upper  surface  obscurely  punctured  and  with  dense  brown  scaling, 
the  structure  variable ;  in  the  typical  form  there  is  a  deep  and 
continuous  central  furrow,  but  this  vaiies  much  in  depth  and  in 
some  examples  it  disappears  almost  entirely;  lateral  sulci  not 
very  deep,  not  uniting  at  base,  subequal  in  length,  the  lower  pair 
being  rather  shallower;  scrobes  deep,  directed  beneath  base  of 
rostrum  ;  inferior  basal  furrow  absent.  Antemue  squamose,  the 
scape  not  reaching  eye ;  the  fii'st  joint  of  f  unicle  slightly  longer 
than  second.  Prothorax  rather  transverse,  the  length  greater 
than  the  width  at  base,  which  is  equal  to  apex,  sides  strongly 
rounded,  broadest  about  middle,  dorsal  anterior  margin  distinctly 
convex,  ocidar  lobes  well  developed.  Upper  siu*faoe  convex,  irre- 
gularly set  with  large  elevated  tubercles,  leaving  a  broad  central 
furrow  containing  a  distinct  narrow  carina,  the  tubercles  adjoining 
the  central  furrow  often  subcristate;  tubercles  and  interstices 
entirely  covered  with  brown  scaling,  the  former  with  short  thick 
white  depressed  setse.  Elytra  oblongo-ovate,  rather  narrower 
in  <^,  shoulders  subrectangular,  sides  scarcely  rounded,  apical 
processes  very  short  and  conical  in  both  sexes.  Upper  surface 
convex,  with  rows  of  large  indistinct  punctures,  separated  by 
ijcale-covei-ed  granules;  interval  1  with  a  row  of  granules  dis- 
appearing behind ;  interval  2  usually  with  only  a  short  subcristate 
row  of  conical  tubercles  from  middle,  or  behind  middle,  to  apex, 
but  sometimes  there  are  small  tubercles  almost  up  to  the  base  ; 
interval  3  with  a  row  of  closely-set  conical  tubercles,  which  is 
usually  brmully  interrupted  on  the  declivity,  but  is  occasionally 
continuous ;  intervals. 4  and  6  quite  plane ;  5  and  7  with  complete 
rows  of  ^evated  conical  tubercles ;  the  extreme  apices  only  of 
tubercles  bare  and  each  with  a  short  thick  depressed  white  seta, 
the  rest  of  the  surface  densely  covered  with  uniform  brown  scaling. 
Legs  with  dense  greyish  squamae ;  posterior  tarsi  with  the  joints  of 
the  same  width,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

6» 
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Cape  Colony  :  Uitenhage  {Rev.  J.  (yNeU),  Algoa  Bay  {Dr.  H. 
Brauns). 

Type  in  the  Stockholm  Museum. 

The  type  of  poUinarius  Gyl.  from  Dirge's  collection  is  in  the 
Stockholm  Museum,  and  it  certainly  has  not  a  granulated  rostrum 
as  described  by  Gyllenhal.  It  differs  from  the  type  of  fsrus 
in  having  the  rostrum  convex  at  the  base,  the  central  furrow 
being  there  obsolete,  and  the  tubercles  on  the  prothorax  are  not 
so  i-egularly  arranged.  The  distinction  given  by  Gyllenhal  that 
the  punctures  on  the  elytra  in  fertM  are  replaced  by  granules  in 
poUinariu8  is  unreliable,  for  it  depends  largely  upon  the  incidence 
of  light  upon  the  insect  as  to  whether  the  striie  be  regarded  as 
coarsely  punctured  or  granulate.  The  difference  in  the  rostrum 
in  extreme  examples  of  the  two  forms  is  certainly  noticeable,  but 
in  the  series  which  I  have  examined  there  is  so  much  vainability 
in  this  respect  that  I  cannot  regard  the  character  as  of  specific 
value. 

71.  H.  mammillatus  Gyl. 

ff.  nummUlahts  Gyl.  Schh.  Gen.  Cure.  i.  p.  476  (1833). 

Long.  17-19,  lat.  aj-9  mm. 

ffectd  slightly  convex,  indistinctly  punctured,  sparsely  squamose 
and  with  a  central  fovea  near  base  of  rostrum ;  anteocular  furrows 
deep.  Rostrwm  not  incised  at  base,  about  as  long  as  head  and  pro- 
thorax,  thick,  strongly  curved.  Upper  surface  convex  at  base, 
shallowly  excavate  towards  apex,  strongly  punctured  and  squamose 
except  along  a  smooth  central  line ;  lateral  sulci  distinct,  subequal, 
not  meeting  at  base ;  scrobes  directed  beneath  base  of  rostrum ; 
inferior  basal  furrow  absent.  AntenncR  with  dense  brownish 
scaling ;  scape  not  reaching  eye ;  the  two  basal  joints  of  funicle 
subequal.  Protharctx  distinctly  transverse,  apex  narrower  than 
base,  sides  strongly  dilated,  retuse,  broadest  about  middle,  dorsal 
anterior  margin  slightly  convex,  ocular  lobes  strongly  developed. 
Upper  surface  almost  plane,  with  a  shallow  transverse  impression 
just  behind  apex,  set  with  small  rounded  distant  tubercles,  leaving 
a  central  furrow  containing  a  low  carina ;  the  tubercles  are  more 
elevated  laterally,  have  their  apices  bare  and  each  with  a  depressed 
pale  seta ;  interstices  with  dense  brown  scaling.  EU[tra  broad, 
oblongo-ovate,  shoulders  roundedly  prominent,  sides  subparallel 
to  beyond  middle,  apical  processes  short  and  blunt  in  both  sexes. 
Upper  surface  slightly  convex,  with  rows  of  shallow  punctures 
separated  by  scale-covered  granules;  interval  1  with  a  row  of 
small  shiny  granules  ceasing  beyond  middle;  interval  2  with  a 
row  of  granules  to  beyond  middle  and  thence  with  closely-set 
conical  cristate  tubercles  down  the  declivity,  which  is  very  steep ; 
intervals  3,  5,  and  7  with  complete  rows  of  small  suboonical 
tubercles,  but  that  on  the  first  is  sometimes  interrupted  on  the 
declivity;  intervals  4  and  6  without  tubercles  or  at  most  with 
one  or  two  isolated  ones ;  extreme  apices  only  of  tubercles  bare 
and  each  with  a  pale  depressed  seta,  interstices  densely  clothed 
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with  lai^  round  light  and  dark  hrown  scales.  Legs  with  dense 
pale  scaling  and  setae ;  posterior  tarsi  broad,  the  joints  subequal 
in  length  and  breadth. 

Cape  CJolony  :  TJitenhage  (Dr.  H,  Brauna),  Grahamstown. 

Type  in  the  Stockholm  Museum. 

This  species  is  very  similar  to  the  preceding  one,  but  the 
insects  are  distinctly  larger  and  more  robust ;  Uie  prothorax  is 
much  broader  and  has  its  sides  more  strongly  rounded ;  the 
tubercles  on  both  prothorax  and  elytra  are  smaller  and  not 
neariy  so  conical. 

72.  H.  LOBATUS  Mshl.    (Plate  II.  fig.  8.) 

M.  lobatuB  Mshl.  1.  c.  p.  414  (1902). 

Long.  23,  lat.  10  mm. 

Head  convex,  with  scattered  shallow  punctures,  vertex  with 
dense  scaling,  forehead  bare  and  with  a  central  fovea ;  anteocular 
furrows  distinct  and  complete.  Rostrum  not  incised  at  base,, 
about  as  long  as  head  and  prothorax,  thick,  gradually  dilated  to 
apex,  strongly  curved,  its  upper  edge  in  profile  being  in  a  con- 
tinuous line  with  the  forehead  from  base  to  middle,  then  strongly 
deflexed  at  a  sharp  angle.  Upper  surface  convex  at  base,  deeply 
excavate  anteriorly,  its  edges  being  strongly  raised  in  the  form  of 
angulated  carinse,  with  large  diffuse  and  shaJlow  punctures  leaving 
a  broad  smooth  central  line ;  lateral  sulci  shallow  and  indistinct, 
the  upper  one  obsolescent ;  inferior  basal  furrow  absent.  Antemim 
with  dense  brown  scaling :  scape  not  reaching  eyes ;  the  two  basal 
joints  of  f  unicle  subequal.  Proihorax  transverse,  the  length  about 
equal  to  the  width  at  base,  the  apex  narrower,  sides  moderately 
rounded,  broadest  about  middle,  dorsal  anterior  margin  convex, 
ocular  lobes  strongly  developed.  Upper  surface  plane,  diffusely 
set  with  large  elevated  rounded  tubercles,  leaving  a  broad  central 
furrow  containing  a  distinct  short  carina ;  tubercles  bare,  with 
depressed  sette,  the  interstices  covered  with  round  whitish  scales, 
^^ytra  oblongo-ovate,  sides  subparallel  to  beyond  middle,  shoulders 
roundedly  prominent,  apical  processes  in  both  sexes  short  but 
sharp  and  divergent.  Upper  siuface  convex,  strisB  with  rows  of 
small  punctures  with  more  or  less  distinct  intervening  granules ; 
interval  1  with  a  row  of  distant  granules ;  interval  2  with  an 
abbreviated  row  of  tubercles  from  before  middle  to  apex,  those  on 
disk  small  and  roimded,  those  on  the  declivity  much  larger  and 
sharply  conical ;  intervals  3,  5,  and  7  with  complete  rows  of  small 
suboonical  tubercles,  which  become  larger  and  more  conical  near 
apex ;  intervals  4  and  6  quite  smooth ;  tubercles  bare  and  with 
short  pale  depressed  set»,  interspaces  with  thin  brown  scaling 
variegated  with  grey.  Legs  with  dense  pale  scaling;  posterior 
tarsi  with  the  joints  of  about  the  same  width,  1st  a  little  longer 
than  2nd,  and  2nd  than  3rd. 

Kaxaqualand  :  O'okiep  (Z.  Peringuey). 

Type  in  the  British  Museum. 

Resembles  H.  mammilUUua  Gyl.  in  general  facies,   but  the 
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elytra  are  more  elongate  in  shape,  the  posterior  declivity  being 
more  gradual  and  the  apical  processes  sharper.  The  elevation  of 
the  margins  of  the  rostrum  and  the  obsolescent  upper  lateral 
f mTow  are  also  distinctive  characters. 

73.  H.  ExiLis,  sp.  nov.     (Plate  II.  fig.  10.) 

Long.  14,  lat.  6  mm. 

Head  with  close  shallow  punctuation  and  dense  brown  scaling, 
convex ;  forehead  not  flattened,  but  with  a  centi'al  it>unded 
impression ;  anteocular  furrows  very  deep,  but  not  convergent 
doi'sally.  Bostnmi  not  incised  at  base,  as  long  as  head  and  pro- 
thoi*ax,  thick  and  strongly  curved.  Upper  surface  with  a  distinct 
central  furrow  throughout  but  much  broader  apically,  without 
any  central  smooth  line  or  carina,  the  shallow  punctuation  hidden 
by  brown  scaling ;  upper  lateral  sulci  almost  obsolete,  lower  ones 
deep  and  distinct ;  scrobes  directed  to  beneath  base  of  rostrum  ; 
inferior  basal  furrow  absent.  Antennce  with  spai^e  scaling ;  scape 
scarcely  reaching  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothcraac  transverse,  apex  hardly  narrower  than  base,  sides 
strongly  dilated  but  not  acuminate,  broadest  behind  middle,  dorsal 
anterior  margin  convex,  ocular  lobes  strongly  developed.  Upper 
surface  almost  plane,  with  large,  rather  distant,  elevated  tubeitiles, 
leaving  a  distinct  central  fiurow  containing  a  pronoimced  carina  ; 
apices  of  tubercles  bare  and  with  very  short  pale  depressed  setae, 
interstices  with  dense  scaling.  Eliftra  ovate,  shoidders  sloping, 
isides  distinctly  rounded,  broadest  before  middle,  apical  processes 
very  short  and  blunt  in  $ .  Upper  siuface  convex,  the  striae  with 
rows  of  large  granules ;  interval  1  with  a  row  of  small  distant 
tubercles  ceasing  behind  middle ;  interval  2  with  only  an  apical 
row  of  conical  tubercles  on  the  declivity ;  intervals  3,  5,  and  7 
with  rows  of  subconical  tubercles  of  nearly  even  height,  that  on  3 
-ceasing  abruptly  behind  middle;  intervals  4  and  6  without 
tubercles ;  apices  of  tubercles  alone  bare  and  with  occasional  shoi-t 
setae,  the  rest  of  the  surface  clothed  with  brown  or  greyish  scaling. 
Legs  with  thin  setiform  scaling ;  posterior  tarsi  with  the  joints  of 
the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Gaboox  (?  —  teste  Pascoe). 

Type  in  the  British  Museum. 

Very  similar  in  appearance  to  asper  Mshl.,  but  differs  in  having 
distinct  rows  of  granules  on  the  reflexed  margins  of  the  elytra, 
in  the  faintness  of  the  upper  lateral  sulcus  on  the  rostrum  and 
the  complete  absence  of  the  inferior  transverse  basal  furrow. 

74.  H.  XYAS.E,  sp.  nov.     (Plate  III.  ^g.  1.) 
Long.  16,  lat.  7  mm. 

Head  convex,  closely  but  shallowly  punctured,  forehead  with  a 
broad  central  depression ;  anteocular  furrows  deep,  but  not 
approaching  dorsally.  Rostrum  about  as  long  as  head  and  pro- 
thorax,  not  incised  dorsally  at  base,  distinctly  curved.  Upper 
surface  with  a  broad  but  shallow  furrow  throughout,  which  is 
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intlistinctly  punctiire<l  and  covei-ed  with  brown  scaling;  upper 
lateral  sulci  narrow,  uniting  at  base,  which  has  a  small  callus  on 
each  side  above  the  anteocular  furrows,  lowei-  lateral  sulci  broader 
and  longer ;  scrobes  directed  to  beneath  base  of  rostrum  ;  inferior 
hn.sa]  furrow  absent.  A^Usniice  with  the  scape  just  reaching  eye  ; 
the  two  basal  joints  of  f unicle  subequal.  Proihorax  about  as  long 
as  the  width  at  base,  apex  rather  nari'ower,  sides  dilated  and 
obtusely  angulated  about  middle,  anterior  mai*gin  dorsally  trun- 
cate, ocular  lobes  well  developed.  Upper  surface  almost  plane  and 
with  a  transverse  impression  behind  apex,  fairly  closely  covered 
with  small  rounded  tubercles,  leaving  a  distinct  central  furrow 
containing  a  short  but  strong  caiina ;  tubercles  bare,  with 
depressed  pale  setse,  interstices  with  dense  brown  scaling.  Elytra 
oblongo -ovate,  shoulders  sloping,  sides  slightly  rounded,  broadest 
about  middle,  apical  processes  veiy  short  and  obtuse.  Upper 
surface  convex,  with  regular  rows  of  shallow  punctures  separated 
by  small  granules ;  intervals  uneven,  the  tubercles  all  small  and 
subequal  throughout ;  interval  1  with  a  row  of  gi-anules  vanisliing 
l)ehind  middle ;  interval  2  with  a  few  tubei-cles  near  base  and  a 
short  subcristate  row  on  the  declivity  ;  intervals  3,  5,  and  7  with 
complete  rows  of  small  closely -set  tubercles ;  intervals  4  and  6 
plane,  or  at  most  with  one  or  two  isolateil  tubercles ;  tubei-cles  and 
granules  bore  and  each  with  a  depressed  pale  seta,  intei-stices 
clothed  with  elongate  setiform  brown  scaling.  Legs  with  spai*se 
pile  scaling  and  setie,  forming  a  denser  ring  near  apex  of  femoi-a ; 
posterior  tarsi  with  the  joints  of  the  same  width,  2nd  and  3i*d 
.sul)eqiuil  in  length,  1st  distinctly  longer. 

Brit.  Cext.  Africa  :  Fwambo. 

Type  in  the  Bntish  Museum. 

75.  H.  AXGOLENSis,  sp.  nov.     (Plate  III.  fig.  4.) 

Long.  16  19,  lat.  7jJ-9|  mm. 

Head  convex,  closely  but  shallowly  punctured  and  with  dense 
bit>wn  scaling,  forehead  with  a  broad  and  deep  depression  ;  ante- 
ocular  furrows  deep,  but  entirely  lateral  in  position.  Roatrani 
not  separated  from  head  by  a  deep  dorsal  incision,  about  as  long 
as  head  and  prothorax,  distinctly  cui'ved.  Upper  surface  with  a 
shallow  centml  furrow  throughout,  its  edges  carinate  to  beyond 
mi«ldle,  with  close  shallow  punctuation  and  dense  brown  seta? ; 
lateral  sulci  deep,  the  upper  pair  meeting  at  base,  where  there  is  a 
slight  callus  above  the  anteocular  furrows,  the  lower  pair  rather 
longer  and  broader ;  scrobes  dii^ecteil  to  beneath  base  of  rosti'um  ; 
inferior  basal  furrow  absent.  ArUennce  with  the  scape  not 
I'esiching  eye ;  the  two  basal  joints  of  f  unicle  subequal.  Prothorax 
tmnsverse,  the  length  about  equal  to  the  width  at  base,  apex 
narrower,  sides  dUated  and  bluntly  angiUated  about  middle, 
dorsal  anterior  margin  slightly  convex,  ocular  lobes  well  developed. 
Upper  surface  nither  convex,  with  a  titmsverse  impression  behind 
apex,  unevenly  set  with  small  rounded  tubei'cles,  lejiving  a  central 
f  uri'ow  containing  a  distinct  carina  ;  tubercles  Imre,  with  depresses! 
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pal**  setie,  interstices  with  dense  brown  scaling.  Ely  Ira  iMoadlv 
ovate,  shoulderB  sloping,  sides  strongly  rounded,  broadest  about 
middle,  apical  processes  short  and  blunt  in  both  sexes.  Upper 
surface  convex^  with  regidar  rows  of  shallow  punctures  separated 
by  distinct  granules ;  inten'als  dissimilar,  all  tubercles  small  and 
subequal  throughout;  interval  1  with  a  row  of  small  granides 
disappearing  beliind  middle ;  inter\-al  2  with  a  few  tubercles  at 
base  and  a  short  subcristate  row  on  the  declivity  ;  intervals  3,  5,. 
and  7  with  more  or  less  duplicated  rows  of  small  tubercles  which 
ai*e  agglomerated  so  as  to  form  strong  costie ;  intervals  4  and  6 
plane ;  tubercles  bare,  with  short  depressed  pale  seta? ;  scaling 
mther  narrow,  sparse  and  light  brown  in  colour.  Legs  with 
scattered  pale  scaling  and  setie,  forming  a  denser  ring  near  apex 
of  femora ;  posterior  tarsi  with  joints  of  the  same  width,  2nd  and 
.31x1  subequal  in  length,  1st  longer. 

Angola:  Huilla  (Z>r.  Wehmiachy 

Type  in  the  Biitish  Museum. 

Tlie  Angolan  representative  of  H.  inahlhergi  Boh.,  but  its  very 
short  sul^lobose  elytra  (especially  in  the  $ )  give  it  a  very 
different  appearance  fi'om  any  of  its  allies. 

76.  H.  ovAMPOENSis  P6r. 

//.  ovampoensia  Per.  Trans.  S.  Afr.  Phil.  Soc.  1892,  p.  75. 

Long.  17-22,  lat.  8-10^  mm. 

Head  closely  but  faintly  punctured  and  with  dense  brown 
scaling,  vertex  convex,  forehead  slightly  flattened  and  with  an 
elongate  central  fovea;  anteocular  furrows  very  deep,  strongly 
convergent  above,  only  separated  from  the  central  fovea  by  a 
narrow  costa.  Roatnvm  not  incised  at  base,  about  as  long  as  head 
and  prothorax,  distinctly  curved.  Upper  surface  coarsely 
punctiured  and  with  suberect  dark  setae,  a  narrow  shallow  centred 
f lUTOw  throughout ;  upper  lateral  sulci  narrow  and  evidently 
united  at  base,  lower  sulci  broader,  deeper  and  longer ;  scrobes 
directed  beneath  base  of  rostrum ;  inferior  basal  furrow  present. 
Ant&iinm  with  scape  scarcely  reaching  eye ;  the  two  basal  joints 
of  funicle  subequal.  Prothorax  mther  longer  than  the  width  at 
base,  which  is  broader  than  apex,  sides  dilated  and  with  a  sharp 
tubercular  projection  about  middle,  anterior  margin  slightly 
convex,  ocular  lobes  well  developed.  Upper  surface  convex,  fairly 
closely  set  with  small  rounded  tubercles,  leaving  an  indistinct 
central  furrow  containing  a  short  low  carina ;  tubercles  bare  and 
with  depressed  pale  setae,  interstices  with  dense  brown  scaling. 
Eli/tra  very  short  ovate  in  both  sexes,  shoulders  sloping,  sides 
8tit)ngly  rounded,  broadest  about  middle,  apical  processes  short 
and  acuminate  in  both  sexes.  Upper  surface  convex,  striie  with 
rows  of  ill-defined  punctures  separated  by  granules ;  interval  1 
with  a  row  of  minute  distant  granules ;  interval  2  usually  smooth 
to  beyond  middle,  wheie  there  ai^  one  or  two  small  isolated 
tubercles  and  a  subcristate  row  of  larger  tubercles  on  the  declivity; 
interval  3  with  a  row  of  small  subconical  tubercles,  usually  ceasing 
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behind  middle  but  sometimes  continued  to  apex  and  more  or  leivs 
duplicated  and  agglomerated  in  the  basal  half ;  intei^vals  5  and  7 
with  similar,  but  complete  rows ;  4  and  6  smooth,  or  at  most  with 
a  few  small  isolated  tubercles ;  apices  of  tubercles  bare  and  with 
dark  depressed  setae,  interstices  with  dense  brown  setif  orm  scaling. 
Legs  with  scattered  brown  scaling  and  setae,  forming  a  denser  nng 
near  apex  of  femora ;  posterior  tarsi  with  the  joints  of  about  same 
width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Angola  :  Huilla,  3800-5500  ft.  (Dr.  WekaUsch),  Ovampoland 
(A.  W.  Eriksson). 

Type  in  the  South  African  Museum. 

Allied  to  wahlbergi  Boh.,  but  differs  in  its  strongly  convergent 
anteocular  f mrows,  the  narrow  and  shallow  thoracic  furrow,  and 
the  presence  of  an  apical  row  of  tubercles  on  interval  2  of  the  eh'tra. 

77.  H.  A8PER  Mshl.     (Plate  III.  fig.  2.) 

ff.  asper  Mshl.  1.  c.  p.  445  (1902). 

Long.  11-12,  lat.  4j-5  mm. 

Head  convex,  vertex  closely  and  finely  punctui-ed  and  with 
dense  fulvous  scaling,  forehead  bare,  dispersely  punctiu^  and 
with  a  distinct  central  fovea ;  anteocular  furrows  distinct,  nos- 
trum not  incised  at  base,  about  as  long  as  head  and  prothorax, 
curved  and  dilated  to  apex.  Upper  surface  with  a  distinct  central 
furrow,  which  is  narrow  at  base  and  dilated  anteriorly,  its  sides 
being  blimtly  costate,  distinctly  punctured  except  on  a  smooth 
narrow  central  line,  the  punctures  bearing  depressed  setae ;  lower 
lateral  sulci  almost  obsf^lete,  the  upper  ones  distinct  and  meeting 
at  base ;  scrobes  directed  beneath  base  of  rostrum ;  inferior  basal 
furrow  shallow.  ArUermce  with  scape  not  reaching  eye ;  the  two 
basal  joints  of  funicle  subequal.  Prothorax  broader  than  long, 
apex  about  as  wide  as  base,  sides  strongly  dilated  before  middle 
owing  to  the  presence  of  several  large  lateral  tubercles,  dorsal 
anterior  margin  convex,  ocular  lobes  strongly  developed.  Upper 
surface  convex,  with  large  elevated  tubercles,  bearing  depr^ised 
setae  and  leaving  a  deep  central  furrow  containing  a  strong  carina 
and  with  its  margins  subcostate ;  the  interstices  with  fulvous 
scaling.  Elytra  ovate,  shoulders  roundedly  prominent,  sides 
slightly  rounded,  broadest  about  middle,  apical  processes  shoit 
and  blunt  in  both  sexes.  Upper  surface  convex,  with  regular 
rows  of  foveae  separated  by  small  granules ;  interval  1  with  an 
indistinct  row  of  granules  vanishing  behind  middle ;  interval  2 
with  only  three  to  five  prominent  tubercles  on  the  decliWty; 
interval  3  with  a  row  of  seven  or  eight  elevated  tubercles  ter- 
minating abruptly  just  behind  middle ;  4  and  6  smooth ;  5  and  7 
with  regular  and  complete  rows  of  elevated  tubercles;  scaling 
sparse,  variegated  brown  and  fulvous.  Legs  with  scattered  scales 
and  a  denser  pale  ring  near  apex  of  femora ;  posterior  tarsi  with  the 
joints  of  about  the  same  width,  2nd  and  3rd  subequal  in  length, 
Ist  longer. 

Natal.    Transvaal:  Lydenburg. 

Type  in  the  British  Museum. 
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78.   H.  WAHLBERGI  Boh. 

//.  wahlhergi  Boh.  Schonh.  Gen.  Cure.  viii.  2,  p.  376  (1845). 

Long.  13-21,  lat.  6-10  mm. 

Jleeul  shagi'eened,  with  moderately  dense  brown  scaling,  vei'tex 
convex,  foi*ehead  broadly  and  deeply  excavate  ;  anteocular  f  iin-ows 
distinct.  Rostrum  not  ti-ansversely  incised  at  base,  as  long  as 
head  and  prothorax,  distinctly  curved  and  dilated  near  apex. 
Upper  surface  finely  punctured  and  with  depressed  bi-own  setw, 
with  a  central  furrow,  dilated  towards  apex  and  which  in  some 
examples  is  deep  throughout,  in  others  shallower,  or  even  almost 
obsolete  towards  base  ;  latenil  sulci  distinct,  the  upper  i*iir  uniting 
at  base;  scrobes  deep  and  directed  beneath  base  of  i-osti-um; 
inferior  basal  furrow  distinct.  Anie^ince  with  scape  not  reaching 
eye  ;  the  two  basal  joints  of  funicle  subequal.  ProthoroM  trans- 
verse, scarcely  longer  than  the  width  at  base,  which  is  rather 
broader  than  the  apex,  sides  dilated  into  a  sharp  angiUar  pix)jection 
about  middle,  dorsal  anteiior  margin  truncate,  oculai-  lobes  well 
developed.  Upper  siuface  almost  plane,  closely  set  with  elevated 
tubercles,  leaving  a  deep  central  f  urix)w  containing  a  sti-ong  caiina 
and  with  its  margins  subcostate;  tubercles  baie,  each  with  a 
depi'essed  fulvous  seta,  the  interstices  with  thin  bi-own  scaling. 
Elytra  ovate,  shoulders  sloping,  sides  rounded,  In-oadest  about 
middle,  apical  processes  short  and  sharp  in  J ,  but  often  much 
reduced  and  blunt,  absent  in  S  •  Upper  siuface  convex,  with 
regular  rows  of  large  deep  punctures  becoming  shallower  laterally; 
intervals  1,  3,  5,  and  7  strongly  costate  and  with  ix>ws  of  small 
closely-set,  or  even  agglomerated,  tubercles,  which  ai*e  sejmrated 
arid  more  conical  near  apex ;  the  I'emaining  intervals  quite  plane 
and  devoid  of  tubei-cles ;  tubercles  bai-e  and  with  depi-essed  ful- 
vous setee,  the  interspaces  sparsely  vaiiegated  with  light  and 
dark  patches  of  scaling.  Legs  with  very  thin  pale  scaling  and  a 
denser  ling  near  apex  of  femora ;  posterior  tarsi  with  the  joints 
of  the  same  width,  the  2nd  and  3rd  subequal  in  length,  1st  longer. 

Xatal:  Durban  (CiV^.-Ba^cr),  Estcourt,  Drakensberg.  Trans- 
vaal :  Lydenburg  {Dr,  J.  W.  B,  Gunning), 

Tyi»K  in  the  Stockholm  Museum. 

y\  veiy  common  species  in  Natal  and  varying  a  goo<l  deal  both 
ill  Mi//()  and  appeaiTince.  In  some  examples  the  tubeix^les  on  the 
<il(?viitiMl  intervals  of  the  elytra  seem  to  be  worn  down  so  that 
tho  intei'vals  are  almost  simply  costate,  and  owing  to  the  deep 
jrtiNctures  the  sculpturing  of  the  elytra  has  thus  a  sti-ongly 
r**  I J  n%  J  late  appeaitince. 

ru.  II.  HERRATUS  Mshl.     (Plate  III.  fig.  3.) 

/A  Hfrraius  Mshl.  1.  c.  p.  446  (1902). 

\4n\i^,  11,  lat.  5  mm. 

ihfid  convex,  with  dense  fulvous  scaling  on  vertex ;  forehead 
IwH*,  I'luntly  punctui'ed,  and  with  a  i-ounded  central  depression; 
nnU^nwxhiv   furrows  very  deep.      Rostrum   not   incised  at  base, 
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about  as  long  as  head  and  prothorax,  stout  and  slightly  cui'ved. 
Uppei"  surface  convex  in  basal  half,  almost  plane  anteriorly, 
without  any  central  furrow  or  carina,  with  deep  setigerous  punc- 
tuation leaving  a  narrow  smooth  central  line ;  lower  lateral  sulci 
faint,  the  upper  ones  much  longer  and  deeper,  meeting  at  base ; 
scrobes  directed  beneath  base  of  rostrum ;  inferior  basal  furrow 
deep.  AnUfince  with  scape  not  quite  reaching  eye;  the  two 
IkissiI  joints  of  funicle  subequal.  Protharax  about  as  long  as 
broad,  base  and  apex  of  equal  width,  sides  strongly  rounded, 
broadest  rather  before  middle,  ocular  lobes  well  developisd.  Upper 
surface  convex,  with  comparatively  large,  separated,  subconical 
tul>ercles,  leaving  a  broad  central  furrow  containing  a  well- 
developed  carina ;  tubercles  bare,  shiny,  each  with  a  short  de- 
pressed seta,  the  interstices  with  fulvous  scaling,  paler  laterally. 
Elytra  oblongo-ovate,  shoulders  roundedly  prominent,  sides  veiy 
slightly  rounded,  broadest  just  behind  shoulders ;  apical  processes 
very  short  and  blunt  in  $  .  Upper  surface  convex,  with  regular 
rows  of  foveas  occasionally  interrupted  by  faint  granules ;  interval 
1  without  distinct  granules ;  interval  2  with  only  a  short  apical 
row  of  four  or  five  sharply  conical  tubercles ;  interval  3  with  a 
basal  i-ow  of  rather  smaller  subconical  tubercles  terminating 
About  middle ;  4  and  6  plane ;  5  and  7  with  complete  I'ows 
of  sharp  conical  tubercles;  the  tubercles,  which  are  of  neai-ly 
equal  size  throughout,  are  bare  and  shiny,  and  each  with  a  de- 
pressed apical  seta,  the  interspaces  with  dark  brown  scaling 
variegated  with  lighter  patches.  Legs  with  dark  scaling  and  seta?, 
except  for  a  ring  of  white  sctUes  near  apex  of  femora ;  posterior 
tarsi  with  the  joints  of  about  the  same  width,  2nd  and  3rd 
f<ubequal  in  length,  1st  rather  longer. 

Transvaal  :  Lydenbm-g. 

Type  in  the  British  Museum. 

80.   H.  DEPLORABUXDUS  F&hr. 

//.  deplorabwndus  F&hr.  Of  v.  K.  Vet.-Ak.  Forh.  p.  209  (1871). 

Long.  13,  lat.  5|  mm. 

Head  convex,  with  close  shallow  punctures  and  dense  fulvous 
scaling,  forehead  with  an  elongate  fovea;  anteocular  furrows 
deep.  Rostrum  not  incised  dorsally  at  Ixuse,  as  long  as  prothorax 
only,  moderately  curved,  upper  surface  coarsely  punctured,  with 
scattered  pale  scaling  and  a  complete  central  furrow,  which  is 
narrow  near  base  but  broadly  dilated  beyond  middle,  its  edges 
being  there  bluntly  carinate ;  lateral  sulci  shallow  and  indistinct, 
the  upper  pair  meeting  at  base  which  is  slightly  raised ;  scrobes 
broad  and  deep,  directed  beneath  base  of  i-ostrum ;  inferior  basal 
fiUTOw  distinct.  AntenruB  with  scape  not  reaching  eye ;  the  two 
basal  joints  of  funicle  subequal.  Prothwax  about  as  long  as 
broad,  apex  a  little  narrower  than  base,  sides  strongly  rounded, 
broadest  before  middle,  anterior  margin  slightly  convex,  ocular 
lobes  very  strongly  developed.  Upper  surface  rather  convex, 
with  elevated  rounded  tubercles,  not  very  closely  set,  leaving  a 
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narrow  but  deep  central  furrow  containing  a  faint  carina  which 
is  more  or  less  hidden  by  scaling ;  tubeit^les  bare  at  their  apices 
only,  each  with  a  depressed  pale  seta ;  scaling  dense,  fulvous, 
except  at  the  sides  and  in  the  central  furrow  where  it  is  white. 
Elytra  ovate,  shoulders  roundedly  prominent,  sides  not  much 
rounded,  broadest  about  or  before  middle,  apical  prominences 
very  short  and  blunt.  Upper  surface  convex,  with  regular  rows 
of  rather  ill-defined  foveae ;  intervals  dissimilar,  all  tubercles 
small,  those  near  sides  and  apex  subcorneal ;  interval  1  with  a 
row  of  small  scale-covered  granules  terminating  at  middle; 
interval  2  with  only  a  short  apical  row  of  tubercles ;  intervals 
4  and  6  smooth ;  3,  5,  and  7  with  regular  and  complete  rows  of 
tubercles ;  tubercles  bare  at  their  extreme  apices  orJy,  each  with 
a  depressed  pale  seta ;  scaling  dense,  dark  brown,  variegated  with 
three  ill-defiiied  patches  on  each  elytron,  viz.  a  large  one  at  base, 
another  on  the  declivity,  and  a  much  smaller  one  about  middle. 
Legs  with  scattered  pale  setae  and  scaling,  forming  a  denser  ring 
near  apices  of  femora ;  posterior  tarsi  narrow,  setose,  the  joints 
of  the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Transvaal  :  Lydenburg  {Dr,  J.  W.  B.  Gunning), 

Type  in  the  Stockholm  Museum. 

81.   H.  CRISPATUS  F. 

Curculio  crispatus  F.  Spec.  Ins.  i.  p.  194  (1781) ;  Herbst,  Col. 
vi.  p.  322,  t.  85.  f.  7  (1795);  01.  Ent.  v.  83,  p.  389,  t.  13.  f.  160 
(1807), 

Long.  15-19,  lat.  7-9j|  mm. 

Hecul  convex,  with  deep  reticulate  foveae  and  sparse  brown 
scaling,  forehead  with  a  distinct  longitudinal  impression;  ante- 
ocular  furrows  obsolescent.  Koatrum  not  incised  at  base,  as  long 
as  prothorax,  dilated  near  apex,  gently  and  evenly  curved. 
Upper  surface  with  large  reticulate  foveae  and  thin  brownish 
scaUng  throughout,  the  lateral  sulci  being  obliterated  by  the 
fovese ;  scrobes  deep,  directed  beneath  base  of  rostrum ;  inferior 
basal  furrow  shallow.  AnteniMB  with  scape  not  reaching  eye; 
the  two  basal  joints  of  funicle  subequal.  Prothorax  slightly 
transverse,  apex  narrower  than  base,  sides  rounded,  broadest 
about  middle,  dorsal  anterior  margin  convex,  ocular  lobes  well 
developed.  Upper  surface  convex,  set  with  small  agglomerated 
tubercles,  forming  more  or  less  r^ular  rows  and  leaving  a  deep 
central  furrow  containing  an  abbreviated  carina ;  the  tubercles 
adjoining  the  central  fiurow  forming  a  distinct  ridge,  each  with 
a  thick  depi-essed  pale  seta,  the  interstices  with  fairly  dense 
greyish  or  brownish  scaling.  Elytra  oblongo- ovate,  narrower 
in  cf ,  shoulders  sloping,  sides  not  much  rounded,  broadest  about 
middle,  apical  processes  very  short  and  conical  in  both  sexes. 
Upper  surface  convex,  with  regular  rows  of  large  subreticulate 
punctures ;  inten^al  1  with  a  row  of  small  tubercles  from  about 
middle  to  apex ;  intei'vals  2, 4,  and  6  usually  plane,  but  occasionally 
with  more  or  less  complet»e  rows  of  low,  widely  separated  tubercles  ; 
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intervals  3,  5,  and  7  with  complete  i-ows  of  small,  closely-set, 
conical  tubercles,  which  become  lai-ger  and  sharper  behind  ;  apices 
of  tubercles  not  bare,  each  with  a  depressed  pale  seta,  the  whole 
surface  fairly  densely  covered  with  brown  or  grey  scaling.  Legs 
coarsely  punctured  and  with  sparse  pale  scaling ;  posterior  tarsi 
broad,  setose,  the  joints  of  the  same  width,  2nd  and  3rd  subequal 
in  length,  1st  longer. 

Cape  (Joloxy. 

Type  in  the  British  Museum  (coll.  Banks), 

Fabricius'  type  is  larger  than  any  other  specimen  which  I  have 
seen  and  has  the  rows  of  tubercles  on  the  intervals  2,  4,  and  6 
imusually  well  developed.  Schbnherr  was  unable  to  recognise 
this  species,  but  I  found  three  examples  of  it  in  the  Stockholm 
Museum.     It  appears,  however,  to  be  a  i-are  insect. 

82.  BL.  iNPACETUS  Gyl. 

H.  in/aceius  Gyl.  Schh.  Gen.  Cure.  i.  p.  480  (1833) ;  Labr.  «k 
Imh.  Gen.  Cure.  ii.  no.  34  (1848). 

Long.  12-20,  lat.  6-9  mm. 

Head  convex,  with  scattered  coarse  punctui^es  and  pale  scales, 
forehead  with  a  broad  and  deep  central  furrow;  anteocular 
furrows  shallow.  Rostrum  not  incised  at  base,  scarcely  as  long 
as  prothorax,  distinctly  angulated  beyond  middle.  Upper  surface 
plane  near  apex,  but  with  a  broad  shallow  central  furrow  in  the 
basal  half,  sometimes  containing  a  faint  carina,  with  shallow 
punctuation  and  sparse  pale  scaling ;  upper  lateral  sulci  very  deep 
and  meeting  at  base,  thus  throwing  into  prominence  the  edges  of 
the  central  furrow,  lower  sulci  curved  and  longer  but  veiy 
shallow ;  scrobes  lateral  but  oblique ;  inferior  basal  furrow  absent. 
Antennae  with  scape  scai-cely  reaching  eye ;  the  two  basal  joints 
of  funicle  subequfu.  Prothorax  longer  than  broad,  apex  narrower 
than  base,  sides  not  much  rounded,  broadest  about  middle, 
anterior  margin  convex,  ocular  lobes  well  developed.  Upper 
surface  with  a  strong  but  abbreviated  central  carina  contained  in 
a  broad  and  deep  furrow,  the  sides  of  which  are  formed  by  a  row 
of  more  or  less  agglomerated  tubeix^les ;  the  lateral  portions  set 
with  low  rounded  tubercles  arranged  in  three  irregular  rows 
leaving  smooth  narrow  interspaces;  tubercles  bare  and  with 
short  depressed  dark  seta?,  the  interstices  with  dense  brown 
scaling.  Elytra  broadly  ovate,  shoulders  sloping,  sides  not  much 
rounded,  broadest  about  middle,  apical  processes  very  short  and 
obtuse  in  both  sexes,  basal  margin  deeply  sinuate,  scutellum  veiy 
distinct  and  covered  with  pale  scaling.  Upper  surface  convex, 
with  regular  rows  of  shallow  punctures  separated  by  large 
granules ;  interval  1  costate  and  with  a  row  of  small  veiy  de- 
pressed and  elongate  tubercles  ceasing  behind  middle ;  intervals 
2,  4,  and  6  plane  and  without  tubercles ;  3,  5,  and  7  costate  and 
with  complete  rows  of  tubercles,  those  in  the  basal  part  of  3  ^d 
5  more  or  less  strongly  depressed  and  elongate,  the  rest  conical; 
tuba:cle8  bare  and  usually  with  very  short  depressed  dark  setae. 
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the  inter^paceB  evenly  covered  with  bi-own  and  yellowish  scaling. 
Legs  coarsely  punctiu^  and  ^-ith  sparse  pale  scaling ;  posterior 
tarsi  narrow,  the  joints  of  the  same  width,  2nd  and  3rd  subequal 
in  length,  Ist  much  longer. 

Cape  Colony  :  Cape  Town. 

Ttpb  in  the  Stockholm  Museum. 

In  general  facies  this  species  is  very  similar  to  crispcUus  F., 
and  the  two  appear  to  be  generally  confused  in  collections ;  the 
rostrum,  however,  offers  several  good  distinctive  characters,  as  a 
comparison  of  the  descriptions  will  show. 

83.  H.  FRONTALIS  Sparrm. 

Curovlio  frontalia  Sparrm.  Act.  Holm.  i.  p.  47,  t.  2.  f.  14  (1785). 

H.  frontalis  Gyl.  Schh.  Gen.  Cui-c.  i.  p.  479  (1833);  FShr. 
Schh.  Lev.  p.  757(1840). 

Long.  11-22,  lat.  5-10  mm. 

Head  deeply  and  rugosely  punctured,  convex  on  vertex,  fore- 
head with  a  broad  and  very  deep  excavation  ;  anteocular  furrows 
absent.     Rostrum  not  incised  at  base,  about  as  long  as  prothorax, 
thick,  not  much  curved  and  slightly  dilated  towards  apex.    Upper 
surface  rugosely  punctate,  usually  with  a  shallow  centra]  funx)w 
in  the  basal  half,  which  is  sometimes  absent ;  upper  lateral  sulci 
broad  and  deep,  uniting  at  base,  the  lower  pair  obsolete ;  scrobes 
deep,  lateral  and  oblique ;  inferior  basal  furrow  absent.     AntenruB 
with  scape  barely  reaching  eye ;  the  two  basal  joints  of  f unicle 
subequal.     Prothorax  ti-ans verse,  apex  narrower  than  base,  sides 
ampliated  to  behind  middle  and  then  more  or  less  sharply  con- 
stricted, the  ampliation  thus  often  foiming  a  distinct  angular 
projection,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
moderate.      Upper  surface   almost  plane,   with   a  deep  central 
f unx>w,  usually  containing  a  faint  trace  of  a  carina,  on  each  side 
of  the  furrow  a  regular  and  often  subcristate  row  of  tubercles, 
followed  by  a  broad  smooth  space  and  then  a  less  lateral  row  of 
tubercles,  some  of  which  form  the  lateral  angulation ;  tubercles 
bare,  without  sette,  the  interstices  with  thin  greyish  or  bro^-nish 
scaling.     Eh/tra  oblongo-ovate,  scarcely  narrower  in  ^ ,  shoulders 
subrectangular,  sides  scarcely  rounded,  apical  processes  very  short 
and  conical  in  both  sexes.     Upper  surface  convex,  with  regular 
rowH  of  deep  pimctures,  sometimes  separated  by  low  granules ; 
interval  1  very  narrow,  occasionally  with  a  few  granules;  interval 
2  with  a  row  of  distant  tubercles  from  apex  nearly  to  base,  those 
near  apex  much  larger  and  moro  conical — very  rarely  this  row  Ls 
entirely  absent;    intervals  3,  5,  and  7  with  complete  rows  of 
(flowjly-«et  conical  tubercles ;  4  and  6  devoid  of  tubercles,  or  at 
ifinirt  with  one  or  two  isolated  ones ;  tubercles  bare,  without  seta*, 
tluj  int^JTHjjaceH  with  moderately  dense  brownish  or  greyish  scaling. 
IjegM  vAmrmi\y  punctiu^  and  i^-ith  sparse  white  s^es ;  posterior 
U%m  \mnu\,  the  joints  of  the  same  width,  2nd  and  3i^  subecpial 
ill  iHi^h,  l«t  longer. 
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Cape  Colony  :  Algoa  Bay  {Dr,  H,  Brauiha)^  Cape  Town  autl 
Stellenboisch  (Z.  Peringuei/). 
TvPE  in  the  Stockholm  Museum. 
A  veiy  variable  species  both  in  size  and  sculpturing. 

84.  H.  TUBEROSU8  Gyl. 

H.  tuJjei'osits  Gyl.  Schh.  Gen.  Cure.  v.  p.  768  (1840). 

Long.  15,  kit.  7  mm. 

Head  convex  on  vertex,  forehead  impressed,  with  a  short  deep 
central  fiiiTow  and  strong  plications  converging  towards  it,  punc- 
tuation coai-se  and  close;  anteocvdar  furrows  absent.  Rostrum 
not  incisetl  at  base,  short  and  thick,  shorter  than  prothorax,  not 
much  curved.  Upper  surface  closely  punctiu^ed,  with  a  sti*ong 
smooth  centi-al  carina,  which  is  often  bifid  beyond  middle,  and  a 
less  distinct  strongly  punctured  carina  close  on  each  side  of  it ; 
lateral  sulci  distinct,  the  upper  pair  bi-oader  and  meeting  at  base ; 
scrobes  lateral,  oblique ;  inferior  biusal  furrow  absent.  Anie^mcp 
\dt\\  soipe  just  i*eaching  eye;  2nd  joint  of  funicle  longer  than  1st. 
Prothorax  broader  tlian  long,  apex  and  base  of  equal  width,  sides 
stix)ngly  rounded,  broadest  about  middle,  ocular  lobes  small. 
Upper  surface  plane,  thinly  set  with  round  flattened  tubercles 
(move  coniail  at  sides),  which  leave  a  broad  central,  and  two 
latei-al,  smooth  bands,  the  former  containing  a  short  but  thick 
carina ;  tul^ercles  bare,  unipunctate,  but  without  setae ;  interstices 
closely  and  deeply  punctured,  and  with  large  grey  scales.  Elytra 
ovate,  shoulder's  sloping,  sides  somewhat  i-ounded,  broadest  about 
middle,  apices  slightly  but  simply  divergent.  Upper  surface 
convex,  with  rather  irregular  ix)W8  of  large  shallow  punctui*es, 
without  intervening  granules ;  intervals  3,  5,  and  7  with  complete 
rows  of  shiny  tubercles,  roimded  on  disk,  bluntly  conical  towards 
the  sides  and  apex ;  intei-val  1  with  an  incomplete  row  of 
giunules;  intervals  2,  4,  and  6  each  with  one  or  two  isolated 
tubercles;  tubercles  bare,  shiny,  rai-ely  with  apical  set»,  inter- 
stices with  rounded  greyish  scales  which  are  denser  on  disk  and 
towards  base.  Leys  thick,  coarsely  punctured,  except  the  middle 
part  of  femora  which  is  almost  smooth ;  tibife  with  long  black 
setee ;  posterior  tarsi  short  and  thick,  joints  of  equal  width,  the 
first  a  little  longer  than  the  next  two,  which  are  subequal. 

Cape  Colony. 

A  distinct  species  with  no  very  close  affinities. 

85.  tH.  PTLosus,  sp.  nov. 

Long.  15,  lat.  7  mm. 

Head  convex  on  vei-tex  and  with  dense  depressed  pale  sets,, 
forehead  slightly  flattened,  with  a  distinct  central  carina  and  a 
few  long  erect  black  setae,  anteocular  furrows  deep  and  conver- 
gent dorsally.  Rostrwm  not  incised  at  base,  as  long  as  head  and 
prothorax,  curved,  parallel-sided  almost  to  apex,  with  sparse 
depressed  pale  setae  and  long  ^rect  black  ones.     Upper  surface 
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coai-sely  punctui-ed,  with  three  prominent  narrow  smooth  carinie ; 
lateral  sulci  deep,  the  upper  pair  uniting  at  base,  longer  and  much 
broader  than  the  lower  pair ;  scrobes  deep,  lateral  and  oblique, 
inferior  basal  furrow  absent.  Antentuie  with  scape  just  reaching 
eye ;  the  two  basal  joints  of  funicle  very  short,  subequal.  Frotharax 
comparatively  small,  somewhat  transverse,  apex  rather  narrower 
than  base,  sides  very  little  rounded,  broadest  rather  before  middle, 
dorsal  anterior  margin  truncate,  ocular  lobes  feeble.  Upper  sur- 
face convex,  fairly  closely  set  with  low  rounded  granules,  leaving 
a  shallow  central  furrow  containing  a  short  but  strong  carina ; 
giunules  shiny,  bearing  long  erect  black  setae  anteriorly,  but  with 
.shoii)  depressed  setae  behind,  the  interstices  with  dense  bro^vm 
Mcaling.  Elytra  ovate,  shoulders  roiuidedly  prominent,  sides  some- 
what rounded,  broadest  about  middle,  apical  processes  absent 
in  cJ .  Upper  surface  convex,  with  shallow  sulci  containing  rows 
of  ill-defined  punctures  often  separated  by  minute  granules ;  all 
the  intervals  with  regular  rows  of  closely-set  granules,  but  1,  3, 5, 
4ind  7  are  more  raised  than  the  others,  the  granules  also  on  them 
4ire  larger  and  bear  long  erect  black  setae,  whereas  the  granules  on 
the  alternate  intervals  have  much  shorter  subdepressed  setae ;  the 
4ipices  of  granules  bare,  the  interspaces  with  dense  brown  scaling. 
Legs  coarsely  punctured  and  with  fairly  dense  depressed  pale 
setae ;  posterior  tarsi  short  and  broad,  the  joints  of  about  the 
.same  width,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Cape  Colony  :  Fituserburg. 

Type  in  the  South  African  Museum. 

86.  H.  THORACicus  F&hr. 

H.  iharacicus  FShr.  Schh.  Gen.  Cure,  v.  p.  767  (1840). 

Long.  10-12,  lat.  4-6  mm. 

ffe<td  closely  but  shallowly  punctured  and  with  dense  fulvous 
scaling,  vertex  convex  ;  foreiieEid  strongly  flattened,  with  a  shoi-t 
•deep  stxia  near  rostrum,  dilating  into  a  broad  shallow  impression 
higher  up ;  anteocular  furrows  narrow  but  deep.  Roairum  not 
incised  at  base,  as  long  as  head  and  prothorax,  slightly  curved, 
-dilated  only  close  to  apex.  Upper  surface  punctate  and  with  thin 
.scaling,  with  a  shallow  centrsd  furrow  throughout  containing  a 
faint  carina,  and  with  a  prominent  carina  on  either  side  of  it ; 
upper  lateral  sulci  uniting  at  base,  much  longer  and  deeper  than 
the  lower  pair ;  scrobes  lateral,  deep  in  front  and  shallow  behind ; 
inferior  transverse  basal  furrow  absent.  AntenTicR  clothed  with 
pale  depressed  setae;  scape  just  reaching  eye;  second  joint  of  funicle 
longer  than  first.  Prothoraac  distinctly  transverse,  apex  and  base 
of  equal  width,  sides  slightly  rounded,  broadest  about  middle, 
•dorsal  anterior  margin  concave,  ocular  lobes  well  developed. 
Upper  siuface  convex,  the  anterior  margin  distinctly  elevated, 
with  a  broad  smooth  central  furrow  containing  no  carina,  and  on 
•each  side  of  it  three  regular  separated  rows  of  long  spiniform 
tubercles,  there  being  from  4  to  6  in  each  row,  and  those  in  the 
lateral  row  being  much  shorter  than  the  others ;  tubercles  baro 
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and  with  rather  long  subdepressed  pale  set®,  the  interspaces  with 
dense  greyish-brown  sealing.  Elytra  oblongo-ovate,  very  narrow 
in  (S 1  shotdders  sloping,  sides  subparallel  to  beyond  middle,  apical 
processes  very  short  in  $ ,  absent  in  <^ .  Upper  surface  convex, 
with  regular  rows  of  small  shallow  punctures ;  interval  1  with  a 
row  of  depressed  setae  disappearing  near  apex  ;  intervals  2, 4,  and 
6  each  with  only  a  very  short  apical  row  of  small  tubei-clas,  that 
on  2  subcristate  ;  intervals  3,  5,  and  7  with  costate  rows  of  small 
closely-set  tubercles,  those  on  the  two  former  ceasing  abruptly 
behind  middle ;  only  the  extreme  apices  of  tubercles  bare  and  each 
with  a  depressed  jide  seta,  the  interspaces  with  dense  uniform 
pale  greyish -brown  scaling.  Zc^«with  fine  white  pubescence  and 
scattered  white  setae ;  posterior  tarsi  narrow,  the  3rd  joint  i-ather 
broader  than  2nd,  1st  joint  longer  than  2nd,  and  2nd  than  3rd. 

CaPB  Ck)LONY. 

Type  in  the  Stockholm  Museum. 

87.  H.  ACULBATUS  Mshl.     (Plate  III.  fig.  7.) 

H.  aculeaius  Mshl.  1.  c.  p.  455  (1903). 

Long.  12,  lat.  5  mm. 

Head  broadly  and  deeply  excavated,  densely  clothed  with  brown 
scaling,  the  X'ertex,  a  narrow  central  line,  and  a  ring  lound  the  eye 
paler  and  with  a  metallic  reflection ;  a  short  fine  central  stria 
between  the  eyes ;  anteocular  furrows  narrow  but  deep,  approxi- 
mated dorsally.  Rostrum  not  incised  at  base,  as  long  as  head  and 
prothorax,  slightly  curved,  its  upper  outline  very  strongly  angii- 
lated  beyond  middle.  Upper  surface  convex,  densely  covered  with 
pale  scaling,  5-sulcate,  the  carinie  edging  the  central  furrow  being 
gradually  raised  so  as  to  form  a  sharp  angular  prominence  beyond 
middle ;  lateral  sulci  deep  and  distinct,  the  upper  pair  meeting  at 
base;  sorobes  straight  and  directed  beneath  base  of  rostrum; 
inferior  basal  furrow  present,  but  not  strongly  marked.  Antennm 
with  scape  barely  reaching  eye ;  the  two  basal  joints  of  f  unicle 
subequal.  Prothoraoi  as  long  as  its  width  at  base,  very  little 
murrower  at  apex,  sides  not  much  rounded,  broadest  about  middle, 
ocular  lobes  moderately  developed.  Upper  surface  not  very  con- 
vex, with  a  broad  median  furrow  (without  a  carina)  and  on  each 
side  of  it  three  regular  rows  of  long  cylindrical  spine-like  tubercles, 
each  row  containing  five ;  the  whole  surface  densely  clothed  with 
brown  scales,  except  the  extreme  apices  of  the  tubercles,  each  of 
which  bears  a  long  depressed  seta.  Elytra  elongato-ovate,  sides 
not  much  rounded,  broadest  about  middle,  apical  declivity  longer 
and  more  abrupt  than  usual,  apical  processes  absent.  Upper 
surface  very  convex,  with  regular  rows  of  punctures,  somewhat 
obscured  by  the  dense  brownish  scaling ;  the  intervals  slightly  and 
equally  costate,  each  with  a  regular  row  of  small  scale-covered 
setigeroos  granules,  those  on  interval  2  slightly  cristate  on  the 
decUvity  only.  Ltga  elongate,  with  dense  grey  scaling  and  scattered 
pale  set© ;  posterior  tarsi  with  the  2nd  joint  a  little  narrower  than 
the  other  two,  2nd  and  3rd  subequal  in  length,  1st  slightly  longer. 
Peoc.  Zool.  Soc.— 1904,  Vol.  I.  No.  VII.  7 
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Cape  Colony  :  Grahamstown  (coll.  Pascoe). 

Type  in  the  British  Museum. 

Closely  allied  to  the  aberrant  ihoraciau  F&hr.,  from  which  it 
may  be  distinguished,  among  other  points,  by  the  dorsal  angula- 
tion of  the  rostrum,  the  inferior  direction  of  the  scrobe,  the  more 
deeply  excavate  head,  the  more  declivous  and  less  strongly  costate 
elytra,  and  the  shorter  tarsi. 

88.  H.  spijacoLLis  Gyl. 

//.  spinicoUis  Gyl.  Schh.  Gen.  Cure.  v.  p.  766  (1840). 

Long.  13,  lat.  6  mm. 

He(id  very  strongly  flattened,  or  even  shallowly  excavate,  in 
front,  with  a  short  but  deep  central  stria  near  base  of  rostrum  ; 
punctuation  close  but  faint,  usually  hidden  by  dense  brown 
scaling;  anteocular  furrows  distinct.  Rostrum  comparatively 
slender,  rather  longer  than  he^d  and  prothorax,  not  incised  trans- 
versely at  base,  distinctly  curved.  Upper  surface  with  a  con- 
tinuous central  furrow  containing  a  fine  smooth  carina,  which, 
however,  is  variable,  being  sometimes  almost  obsolete,  the  edges 
of  the  furrow  are  obtusely  costate  and  set  with  distant  granules ; 
lateral  sulci  deep,  the  upper  pair  rather  longer  and  uniting  at 
base,  which  is  slightly  raised,  the  lower  pair  curved  strongly 
upwards  at  base  ;  scrobes  directed  beneath  base  of  rosti^um ;  in- 
ferior basal  furrow  distinct.  Antennce  with  scape  scarcely  reaching 
eye ;  the  two  basal  joints  of  funicle  subequal.  Prothorax  trans- 
verse, apex  a  little  narrower  than  base,  sides  moderately  rounded, 
broadest  about  middle,  anterior  margin  truncate  and  distinctly 
reflexed,  ocular  lobes  not  very  prominent.  Upper  surface  rather 
convex,  with  six  regular  rows  of  four  to  six  long  cylindrical 
spiniform  tubercles  and  usually  a  smaller  and  abbreviated  lateral 
row ;  central  furrow  distinct,  but  shallow  and  without  a  carina ; 
tubercles  bare,  each  with  a  pale  depressed  seta,  interstices  with 
sparse  scaling ;  sides  of  prostemum  set  with  low  granules.  Elytra 
oblongo-ovate,  shoulders  roimded,  sides  subpai-allel  to  beyond 
middle,  apical  processes  short,  sharp,  and  widely  sepaiated.  Upper 
surface  rather  convex,  with  rows  of  large  but  shallow  punctures, 
often  separated  by  inten-ening  granules ;  interval  1  with  a  row  of 
scattered  grantdes ;  interval  2  with  a  short  apical  row  of  small, 
but  more  or  less  strongly  cristate,  tubercles ;  intervals  3,  5,  and  7 
with  rows  of  small  closely-set  subcorneal  tubercles,  those  on  the 
two  former  vanishing  behind  middle;  4  with  a  few  scattered 
tubercles  and  a  very  short  subcristate  row  on  the  declivity ;  6  with 
a  row  of  rather  distant  conical  tubercles,  abbreviated  in  the  basal 
half ;  apices  of  tubercles  bare,  each  with  a  depressed  pale  seta ; 
scaling  dense,  earth-brown.  Legs  with  dense  brown  scaling  and 
scattered  pale  set8e ;  posterior  tarsi  rather  narrow,  the  2nd  joint  a 
trifle  narrower  than  the  others,  2nd  and  3rd  subequal  in  length, 
1st  a  little  longer. 

Cape  Colony  :  Algoa  Bay  (Dr,  H,  Braims), 

The  granulation  of  the  rostrum  is  a  very  unusual  character  in 
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the  genus,  and  this,  in  conjunction  with  the  spinifonn  tubercles 
of  the  prothoraz,  renders  the  species  readily  recognisable. 

89.  H.  8ERIE8PINOSUS  Gyl. 

H.  8erie8pino8U8  Gyl.  Schh.  Gen.  Cure.  i.  p.  477  (1833)  ;  Fihr. 
op.  c.  V.  p.  799  (1840). 

ff,  ptrfunctorius  Gyl.  op.  c.  v.  p.  763  (1840). 

Long.  1 1-14,  lat.  4^-6  mm. 

Head  closely  punctured  and  with  dense  brown  scaling,  convex 
on  vertex,  forehead  with  a  broad  shallow  impression  ;  anteocular 
furrows  deep,  rather  convergent  above.  Rostrwrn,  not  incised 
dorsally  at  base,  slightly  curved  and  dilateil  towards  apex.  Upper 
surface  densely  squamose,  with  a  deep  central  furrow  throughout 
containing  no  carina,  and  two  narrow  elevated  carinte  on  each 
side,  bearing  rows  of  depressed  pale  setae  ;  upper  lateral  sulci  long, 
deep  and  uniting  at  base,  the  lower  pair  shorter  and  shallower ; 
aerobes  deep,  lateral,  but  rather  intermediate  in  character ; 
inferior  basal  furrow  deep.  ArUennm  squamose,  scape  just 
reaching  eye  ;  the  two  basal  joints  of  funicle  subequal.  Frothorax 
transverse,  apex  a  trifle  narrower  than  base,  sides  rounded, 
broadest  at  middle,  dorsal  anterior  margin  rather  concave,  ocular 
lobes  well  developed.  Upper  surface  convex,  rath'er  sparingly  set 
with  elevated  conical  tubercles,  bearing  thick  depressed  white 
setflB,  and  leaving  a  narrow  central  furrow  which  contains  no 
carina  and  is  often  indistinct ;  apices  only  of  tubercles  bare,  the 
interstices  with  fairly  dense  greyish  scaling.  Elytra  ovate,  a 
little  narrower  in  cJ,  shoulders  subrectangular,  sides  scarcely 
rounded,  broadest  about  middle,  apical  processes  obsolescent  in  <S  > 
variable  in  $ ,  being  sometimes  short,  sharply  spiniform  and  sub- 
parallel,  in  others  twice  as  long  and  contiguous,  with  varying 
intergrades.  Upper  surface  convex,  with  rows  of  large  shallow 
punctures,  separated  by  distinct  scale-covered  granules ;  interval  1 
with  a  row  of  granules ;  2  with  only  a  short  apical  row  of  small 
tubercles,  that  at  the  top  of  the  declivity  being  larger  than  the 
others ;  3  and  5  each  with  a  row  of  small,  very  closely  placed, 
conical  tubercles,  becoming  more  separated  towards  apex,  and  the 
former  having  a  single  much  larger  tubercle  at  the  summit  of  the 
declivity ;  4  and  6  plane,  or  rarely  with  one  or  two  isolated  small 
tubercles;  7  with  a  complete  row  of  small,  distant,  conical 
tubercles ;  tubercles  with  only  their  extreme  apices  bare  and  each 
with  a  thick  depressed  white  seta,  the  interspaces  with  dense 
brownish  or  grejrish  scaling.  Legs  densely  and  uniformly 
squamose;  posterior  tarsi  with  the  joints  of  about  the  same 
width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony  :  Uitenhage  and  Grahamstown  (Rev,  J,  A,  (yXeiT), 
Algoa  Bay  (Dr.  H,  Brauns),  Mossel  Bay  [S.  A.  Mus.]. 

Type  in  the  Stockholm  Museum. 

After  examining  the  typical  specimens  of  perfunctorius  Gyl. 
from  Drue's  collection  at  Stockholm,  I  could  not  regard  them  \\r 
specifically  distinct  from  the  present  species, 

7* 
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Father  0*Neil  s-tates  that  this  species  is  common  in  his  neigh- 
l)onrhood,  heing  found  under  stones  or  heaps  of  dead  leaves  in 
damp  spots. 

90.  tH.  CARINIROSTRIS  Gyl. 

H,  cariniroatris  Gyl.  Schonh.  Gen.  Cure.  v.  p.  762  (1840). 
"  Very  similar  and  closely  related  to  H.  binodis,  but  half  as  big 
again  ;  moreover  there  is  a  low  carina  in  the  central  furrow  of  the 
rostrum,  and  the  central  carina  on  the  thorax  is  wanting. 

**  Head  rounded,  closely  and  finely  shagreened,  black,  with  grey 
iscaling,  the  forehead  broadly  impressed ;  eyes  lateral,  ovate,  mode- 
iiitely  convex,  without  supra-ocular  ridges.  Bostrum  nearly  twice 
as  long  as  head,  thick,  curved,  subconstricted  at  the  base,  with 
five  sulci  above,  the  central  one  broader  anteriorly  and  containing 
a  low  shiny  carina,  the  lateral  ones  decreasing  in  length  outwardly ; 
colour  black  with  fuscous  scaling,  obsoletely  punctate.  Aiitennce 
of  me<lium  length,  black,  with  dark  setfe.  Thorax  broader  than 
long,  broadly  emarginate  anteriorly,  sides  strongly  rounded,  base 
truncate.  Upper  sui-face  slightly  convex,  set  with  numerous 
elevated  subconical  tubercles,  each  of  which  bears  a  pale  depressed 
apical  seta ;  there  is  no  space  on  the  disk  free  of  tubercles  and 
containing  a  caVina,  as  is  the  case  with  //.  hinodis ;  colour  black, 
with  dark  scaling  in  the  cavities.  Scutellum  triangular,  black, 
wjuamose.  Elytra  anteriorly  half  as  broad  again  as  the  base  of 
thorax,  shoulders  almost  rectangular,  sides  somewhat  ampliated, 
attenuated  behind,  the  apices  separately  subacuminate  or  with  a 
small  tubercular  process,  four  times  as  long  as  the  thorax,  convex 
alK)ve,  declivous  behind,  with  rows  of  large  remote  punctures,  the 
alternate  intervals,  viz.  the  second,  fourth,  and  sixth  from  suture 
[the  third,  fifth,  and  seventh  in  my  terminology — G.A.  K.M.], 
subcostivte,  set  with  numerous  tubercles  bearing  depressed  pale 
setie,  those  on  disk  smaller  and  obtuse,  the  posterior  ones  more 
elevated  and  conical,  of  which  one  on  the  second  [third]  interval, 
l)ehind  middle,  is  larger  than  the  others ;  on  the  intenal  next  the 
suture  [second]  may  be  seen  towards  the  apex  a  row  of  six  or 
eight  tubercles ;  colour  black,  with  dark  scaling  in  the  ca\nties, 
lio<ly  beneath  closely  but  obsoletely  punctured  and  granulate, 
black,  with  grey  and  fuscous  scaling.  Legs  of  medium  size, 
olmoletely  punctured,  black  with  grey  scaling. 

"Africa  (Lalande)»  Described  from  the  Paris  Museum." 
I  have  been  unable  to  examine  the  type  of  this  species,  and  I 
have  not  succeeded  in  recognising  it  among  the  various  collections 
to  which  I  have  had  access.  The  above  is  a  translation  of 
(iyllenhars  ouTi  description.  The  species  is  clearly  a  very  close 
ally  of  seriespinoatis  Gyl.,  and  the  only  character  given  in  the 
(h'wrription  by  which  it  can  be  diffei-entiated  is  the  presence  of 
tlie  ccnti-al  carina  on  the  rostnim. 

91.  ir.  AFFixisFahr. 

//.  affhii^  Vhhv,  (>fv.  K.  Yot.-Ak.  Fiirii.  p.  208  (1871). 

i^.iig.  13   10,  lat.  6  7  nun. 
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Head  covered  with  dense  brown  scaling,  convex  on  vertex,  fore- 
head broadly  but  shallowly  depressed  and  with  a  small  elongnte 
fovea  near  rostrum ;  anteocular  furrows  distinct.  Boatrwrn  not 
incised  dorsally  at  base,  scarcely  as  long  as  head  and  prothorax, 
slightly  curved,  dilated  apically.  Upper  surface  with  a  distinct, 
though  sometimes  shallow,  central  furrow  throughout,  containing 
a  fine  carina,  its  sides  obtusely  carinate  and  with  variable  seti- 
gerous  punctuation ;  lateral  sulci  deep,  subequal,  the  upper  pair 
meeting  at  base,  which  is  somewliat  raised  above  the  plane  of  the 
forehead ;  scrobes  deep,  oblique,  lateral  but  rather  intermediate 
in  character ;  inferior  basal  furrow  very  deep ;  mentum  produced 
into  a  sharp  prominent  point.  Anteiiiup.  with  the  scape  barely 
reaching  eye ;  the  two  bnsal  joints  of  funicle  subequal.  Prothorax 
broader  than  long,  apex  narrower  than  base,  sides  distinctly 
rounded,  broadest  rather  before  middle,  dorsal  anterior  margin 
truncate,  ocular  lobes  feeble.  Upper  surface  convex,  set  w^ith 
small  rounded  remote  tubercles  (sometimes  arranged  in  four 
rows  on  each  side),  leaving  a  broad  but  shallow  central  furrow 
containing  a  distinct  carina.  Tubercles  bare,  shiny,  each  with 
a  depressed  ptde  seta;  interstices  with  uniform  brown  scaling. 
Elytra  ovate  in  $  ,  naiTower  and  oblongo-ovate  in  S  >  shoulders 
rounded,  sides  very  little  rounded,  broadest  about  middle,  apical 
processes  very  small  in  both  sexes.  Upper  surface  convex,  with 
regular  rows  of  ocellate<l  punctures ;  interval  1  with  a  row  of 
granules,  ceasing  at  the  declivity ;  interval  2  with  only  a  shoi-t 
apical  row  of  granides  includuig  a  large  tubercle  at  the  top  of  the 
declivity;  intervals  4  and  6  smooth,  or  at  most  with  one  or 
two  isolated  granules;  3,  5,  and  7  with  i*egidar  and  complete 
rows  of  closely-set  granules,  including  a  distinctly  larger  one 
at  the  top  of  the  declivity  on  interval  3,  which  is  nearer  the 
base  than  the  tubercle  on  2.  Gmnules  (but  not  the  four  larger 
tubercles)  bare  and  shiny,  each  with  a  rather  long  flepressed  pile 
seta,  the  remaining  surface  covered  with  small  round  brown  scaling, 
bften  variegated  with  lighter  patches.  Leg8  with  fairly  dense 
Hght  brown  scaling  on  the  tibi»  and  apical  part  of  femora,  the 
remainder  of  latter  much  more  sparingly  scaled  ;  pasterior  tarsi 
narrow,  the  joints  of  the  same  width,  2nd  and  3rd  subequal  in 
length,  Ist  rather  longer. 

Orange  River  Colony  :  Bothaville  {Dr,  II.  Branns),  Natal  : 
Durban  (C  X,  Barker),  Estc^ourt.  Transvaal  :  Lydenburg. 
Mashon ALAND :  Umtali  {A .  Bodong). 

Type  in  the  Stockholm  Museum. 

This  is  probably  the  commonest  species  of  the  genus  in  Nabil, 
being  especially  prevalent  in  the  upland  districts.  The  projection 
of  the  mentum  occurs  in  all  the  examples  from  Natal  and  the 
Orange  River  Qolony  which  I  have  examined ;  but  I  have  two 
specimens  from  the  Transvaal,  one  from  Umtali,  and  an  unlabelled 
one  from  Drue's  collection  in  which  this  is  lacking.  W  ithout  more 
material  it  is  impossible  to  say  whether  this  ciui  be  legaided  as 
a  specific  charactej\   It  is  not  present  in  any  of  the  allied  species- 
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92.  H.  BiNODis  Gyl. 

H,  hinodia  Gyl.  Schbnh.  Gen.  Cure.  i.  p.  478  (1833). 

H,  contortus  Gyl.  op.  c.  v.  p.  764  (1840). 

Long.  12-18,  lat.  5^-8  mm. 

Head  coriaceous,  with  fairly  dense  brown  scaling,  vertex  convex, 
forehead  broadly  but  shallowly  excavate ;  anteocular  furrows  deep, 
convergent  dorsally.  Rostrum  not  separated  from  head  at  base, 
stout,  curved  and  gradually  dilated  to  apex.  Upper  surface 
punctured  and  scaled  like  the  head,  with  a  deep  central  furrow 
throughout,  containing  no  carina  and  edged  on  each  side  by  a 
prominent  rounded  costa  ;  lateral  sulci  deep,  the  upper  pair  much 
longer  than  the  lower  and  meeting  at  base  ;  scrobes  deep,  lateral 
and  oblique ;  inferior  basal  furrow  very  dedp.  AntenncB  with 
scape  just  reaching  eye ;  the  two  basal  joints  of  funicle  subequal, 
or  with  the  second  joint  slightly  longer.  Proihorax  strongly 
transverse,  apex  a  little  narrower  than  base,  sides  strongly  rounded, 
broadest  about  middle,  dorsal  anterior  margin  concave,  ocular 
lobes  moderate.  Upper  surface  almost  plane,  fairly  closely  set 
with  elevated  subcorneal  tubercles,  leaving  a  distinct  central 
furrow  containing  a  low  abbreviated  carina;  tubercles  bare  at 
apex  only  and  with  depressed  pale  setae,  the  interstices  with  dense 
brown  scaling.  Elytra  oblongo-ovate,  narrower  in  (S  >  shoulders 
prominent,  subrectangular,  sides  subparallel  to  beyond  middle, 
apical  processes  rudimentary  or  absent  in  both  sexes.  Upper 
surface  somewhat  convex,  with  regular  rows  of  shallow  ocellated 
punctures ;  interval  1  with  a  row  of  granules  vanishing  near 
apex  ;  interval  2  with  only  a  short  apical  row  of  small  tubercles, 
that  at  the  top  of  the  declivity  being  much  larger  than  the  others ; 
intervals  3,  5,  and  7  with  complete  rows  of  small,  closely-set,  sub- 
conical  tubercles,  the  former  with  a  single  rather  larger  one  at 
the  top  of  the  declivity,  nearer  the  base  than  that  on  2  ;  4  and  6 
plane  and  devoid  of  tubercles ;  apices  only  of  tubercles  bare  and 
with  depressed  pale  setae,  the  interspaces  with  dense  brown  scaling. 
Legs  with  uniform  dense  brown  scaling ;  posterior  tarsi  narrow, 
the  3rd  joint  slightly  broader  than  the  others,  2nd  and  3rd  sub- 
equal  in  length,  1st  rather  longer. 

Natal  :  Diu-ban  {C,  N.  Barker),  Cape  Colony  :  Grahamstown 
{Rev,  J.  A,  O'Neil),  Algoa  Bay  {Dr.  Braum),  Somerset  East  [S.  A. 
Mus.].     Port.  E.  Africa  :  Delagoa  Bay  (ZT.  Junod). 

Type  in  the  Stockholm  Museum. 

93.  H.  FALLAX  FShr. 

H.faUaoi  FShr.  Ofv.  K.  Vet.-Ak.  Forh.  p.  208  (1871). 

Long.  15-16,  lat.  6-7  mm.    , 

Head  closely  but  faintly  punctured  and  densely  squamose, 
forehead  broadly  but  shallowly  excavate  and  with  a  short  deep 
stria  near  base  of  rostrum ;  anteocular  furrows  deep  and  distinctly 
convergent  above.  Rostrum  not  incised  dorsally  at  base,  about  bs 
long  as   head   and   pi-othorax,  slightly  curved.      Upper  surface 
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closely  squamose,  with  a  deep  and  continuous  central  furrow 
containing  no  carina ;  lateral  sulci  rath^  shallow,  the  upper  pair 
much  longer  and  meeting  at  base,  where  there  is  a  low  callus 
before  the  eye ;  scrobes  lateral  and  oblique ;  inferior  basal  furrow 
present.  Antennas  with  scape  just  reaching  eye ;  the  second  joint 
of  f  unicle  longer  than  first.  Frothorax  as  long  as  broeui  in  (J ,  a 
little  broader  in  J ,  apex  narrower  than  base,  sides  not  much 
rounded,  broadest  about  middle,  anterior  margin  truncate,  ocular 
lobes  moderate.  Upper  surface  almost  plane,  fairly  closely  set 
with  small  rounded  tubercles,  leaving  a  shallow  central  furrow 
containing  a  low  carina ;  apices  only  of  tubercles  bare,  each  with 
a  depressed  dark  seta,  interstices  with  close  brown  scaling.  Elytra 
oblongo-ovate,  much  broader  in  $ ,  shoulders  roundedly  prominent^ 
broader  than  prothorax  in  cJ ,  much  more  so  in  $ ,  sides  sub- 
parallel  to  beyond  middle,  apical  processes  very  small  and  blunt 
in  both  sexes.  Upper  surface  slightly  convex,  with  regular  rows 
of  distinct  deep  punctures ;  interval  1  with  a  row  of  depressed 
set®  in  lieu  of  granules ;  interval  2  with  only  a  short  apical  row 
of  small  granular  tubercles,  including  one  on  the  declivity  much 
larger  than  the  rest ;  intervals  3,  5,  and  7  each  with  a  single 
complete  and  regular  row  of  small  closely-set  tubercles,  interval  3 
with  a  single  one  at  the  top  of  the  declivity  larger  than  the  others ; 
intervals  4  and  6  smooth ;  the  whole  surface,  including  apices  of 
tubercles,  densely  covered  with  uniform  brown  scaling,  the  scalea 
being  minute  and  round,  tubercles  with  dark  depi^BSsed  apical 
setA.  Legs  with  dense  brown  scaling  variegated  with  small 
black  spots ;  posterior  tarsi  with  joints  of  the  same  width,  2nol 
and  3rd  subequal  in  length,  1st  a  little  longer. 

South  Aprioa. 

Typb  in  the  Stockholm  Museum. 

I  have  seen  very  few  specimens  of  this  insect,  none  of  which 
were  labeUed;  most  likely  it  comes  from  the  Transvaal.  In 
general  appearance  it  is  extremely  like  affinis  FAhr.,  but  its 
rostrum  lacks  the  central  carina  and  quite  resembles  that  of 
binodis  Gyl.  From  this  latter  its  longer  and  more  parallel-sided 
elytra  and  much  narrower  thorax  wUl  distinguish  it ;  moreover 
the  punctures  on  the  elytra  are  smaller  and  slightly  further  apart, 
thus  causing  a  much  smoother  appearance  than  in  either  of  its 
allies. 

94.  tH.  QUADRixoDis  F^hr. 

/{,  quadrinodis  F&hr.  Schonh.  Gen.  Cure.  v.  p.  765  (1840). 

Long.  10-11,  lat.  5-6  mm. 

Head  closely  punctured  and  with  thin  scaling,  vertex  convex, 
forehead  strongly  retuse  and  flattened ;  anteocular  furrows  very 
deep,  convergent  above.  Roetrwm  not  separated  from  head  at 
base,  as  long  as  head  and  prothorax,  thick,  distinctly  curved  and 
slightly  dilated  towards  apex.  Upper  surface  densely  squamose, 
with  a  broad  very  shallow  central  furrow  and  two  faintly  granulate 
carinas  on  each'  side  of  it ;  lateral  sulci  deep,  subequal,  the  upper 
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jMiir  uniting  at  base ;  aerobes  deep,  lateral  and  oblique ;  inferior 
basal  furrow  very  deep.  AntentKB  with  scape  not  quite  reaching 
eye;  the  two  baji^al  joints  of  funicle  subequal.  Froiharax  sub- 
globose,  transverse,  apex  almost  broader  than  base,  sides  very 
strongly  rounded,  broadest  about  middle,  dorsal  anterior  margin 
concave,  ocular  lobes  well  developed.  Upper  surface  convex, 
fairly  closely  set  with  low  rounded  tubercles,  leaving  a  distinct 
central  furrow  containing  an  abbreviated  carina ;  apices  of 
tubercles  bare  and  with  depressed  pale  setee,  the  interstices  with 
(lense  brown  scaling.  Elytra  oblongo-ovate,  subquadrate  in  J , 
much  narrower  in  d,  posterior  declivity  very  steep,  shoulders 
roundedly  prominent,  sides  slightly  rounded,  broadest  at  middle, 
apical  processes  absent  in  iS ,  obsolescent  in  $ .  Upper  surface 
convex,  with  regular  rows  of  deep,  subreticulate  f ovece ;  the  in- 
tervals very  narrow,  3,  5,  and  7  strongly  carinate  and  with  rows 
of  minute  depressed  granules,  the  former  terminating  at  the  top 
of  the  declivity  wdth  a  sharply  prominent  tubercle ;  interval  2 
with  only  a  short  apical  row  of  small  tubercles  and  a  much  larger 
one  at  the  top  of  the  declivity,  behind  that  on  interval  3 ;  in- 
terval 1  with  a  row  of  depressed  pale  setae ;  4  and  6  with  at  most 
one  or  two  isolated  granules ;  granules  bare  at  apex  and  with 
very  short  depressed  pale  setae,  the  intei*spaces  with  dense  uniform 
brown  scaling.  Legs  with  similar  scaling ;  posterior  tarsi  short, 
the  three  joints  sul)equal  in  length  and  breadth. 

Cape  Colony:  Grahamstown  and  Uitenhage  (i?ev.  J,  A.  (/NeU), 
Natal  :  Upper  Tongaat  R.  (C.  ^\  Barker). 

Type  in  the  Stockholm  Museum. 

95.  H.  BRAUNSi  Mshl.     (Plate  III.  fig.  6.) 

II.  braic7i8i  Mshl.  1.  c.  p.  451  (1902). 

Long.  11,  lat.  5  mm. 

Head  convex  on  vertex,  forehead  flattene<l  and  with  a  deep 
impression  on  each  side,  punctuation  clase  and  regular,  but  mostly 
hidden  by  fulvous  scaling ;  anteocular  furrows  deep,  convergent 
al)ove  and  only  separated  by  a  narrow  costa.  Rostrum  not  in- 
cised at  base,  nearly  as  long  as  head  and  prothorax,  slightly  ciu^ed 
and  moderately  dilated  near  apex.  Upper  surface  with  a  broad 
and  distinct  central  furrow  thi-oughout,  with  its  edges  carinate 
and  iHiaring  a  regular  row  of  depressed  paler  setae,  the  punctua- 
tion hidden  by  uniform  dense  brown  scaling ;  lateral  sulci  broad 
and  deep,  subequal,  the  up|)er  pair  meeting  at  base,  which  is 
much  raised  above  the  level  of  forehead  ;*scrobes  deep,  siiblatei-al ; 
inferior  basal  furrow  deep.  Antennce  with  scape  not  reaching 
eye ;  joints  1  and  2  of  funicle  subequal.  Frothorax  a  trifle  broader 
tlian  long,  apex  and  base  of  equal  width,  sides  strongly  rounded, 
broadest  before  middle,  dorsal  anterior  margin  truncate,  ocular 
lobes  well  developed.  Upper  surface  convex,  with  small  rounded 
widely  separated  tubercles,  leaving  a  broad  but  shallow  central 
f  un-ow  containing  a  distinct  carina ;  tubercles  Imre,  with  depi*essed 
pale  npiciil  seUe,  the  intei*btices  with  dense  bix)wn  stpiamosity. 
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Elytra  ovate,  shoulders  rounded,  sides  very  little  dilated,  broadest 
before  middle,  apical  processes  very  small,  tuberculiform  and  con- 
tiguous in  $ ,  absent  in  <5  .  Upper  surface  convex,  with  regular 
rows  of  large  reticulate  foveae  without  intervening  granules  ; 
interval  1  without  granules  but  with  a  single  row  of  depressed 
setie ;  interval  2  with  only  a  short  apical  row  of  three  or  four  very 
small  tubercles,  that  at  the  summit  of  the  declivity  much  larger 
than  the  rest ;  interval  3  with  a  costa  to  beyond  middle  and  con- 
tinued to  apex  in  the  form  of  small  separate  tubercles,  the  largest 
being  at  the  top  of  the  declivity  (in  a  varietal  form  this  costa  is 
replaced  by  a  row  of  small  separated  tubercles) ;  intervals  4  and  6 
smooth  or  with  a  few  isolated  tubercles ;  5  and  7  with  complete 
rows  of  small  conical  remote  tubercles ;  scaling  dense,  uniform 
brown,  the  tubercles  bare  at  apex  and  each  with  a  thick  whitish 
depressed  seta.  Zegs  thin,  covered  with  dense  brown  scaling  and 
scattered  white  setce ;  posterior  tarsi  narrow,  the  three  basal  joints 
of  equal  width,  2nd  and  3rd  equal  in  length,  1st  rather  longer. 

Oranoe  River  Oolony  :  Bothaville  (i>r.  H.  Brauns), 

Type  in  the  British  Museum. 

96.  H.  ERRANS  Mshl.     (Plate  III.  fig.  5.) 

H.  errans  Mshl.  L  c.  p.  443  (1902), 

Long.  12,  lat.  6  mm. 

Head  densely  covered  with  brown  squamae,  vertex  convex,  fore- 
head flattened  and  with  a  short  central  stria ;  anteocular  furrows 
distinct  in  their  upper  half  only.  Hoetrum  not  incised  at  base, 
about  as  long  as  pi-othorax  only,  stout,  not  much  curved,  dilated 
to  apex.  Upper  surface  almost  plane,  with  a  distinct  carina 
abbreviated  in  front,  rugosely  punctured,  with  dense  scaling  and 
scattered  setae ;  lateral  sulci  distinct,  the  upper  pair  rather  longer 
and  broader,  and  meeting  at  the  base  which  is  a  little  elevated  ; 
Hcrobes  shallow,  lateral  and  oblique ;  inferior  basal  furrow  deep. 
A^Uennas  with  scape  just  reaching  eye ;  the  two  basal  joints  of 
funicle  subequal.  Frothorax  distinctly  transverse,  apex  a  little 
narrower  than  base,  sides  strongly  rounded,  broadest  about  middle, 
dorsal  anterior  margin  truncate,  ocular  lobes  moderate.  Upper 
surface  convex,  closely  set  with  small  granular  tubercles  leaving  a 
very  narrow  ill-defined  central  furrow  containing  no  carina ; 
apices  of  tubercles  bare,  shiny,  each  with  a  depressed  seta,  the 
interstices  with  dense  brown  scaling  and  three  narrow  whitish 
lines.  Elytra  short  ovate,  sides  moderately  rounded,  broadest 
about  middle,  shouldei^  rounded,  apical  processes  very  short  but 
acute.  Upper  surface  convex,  with  regular  rows  of  deep  punctures, 
intervening  granules  sometimes  present  but  hidden  by  the  scaling ; 
intervals  unevenly  costate,  3,  5,  and  7  being  more  raised  than  the 
others  and  with  regular  and  complete  rows  of  low  granules ; 
interval  1  has  a  similar  complete  row,  but  2,  4,  and  6  are  very 
variable,  bearing  anything  from  a  complete  row  to  none  at  all ; 
granules  shiny  and  each  with  a  depressed  pale  seta ;  scaling  dense, 
variegated  brown  and  gi*ey.     Legs  with  spiirse  pule  scaling  which 
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is  more  dense  towards  the  apex  of  femora ;  posterior  tarsi  with 
the  joints  of  about  the  same  width,  2nd  and  3rd  subequal  in 
length,  1st  longer. 

Natal:  Estcourt. 

Type  in  the  British  Museum. 

97.  H.  squalidus  Gyl. 

//.  squalidus  Gyl.  Schh.  Gen.  Cure.  i.  p.  490  (1833). 

Long.  15,  lat.  6^  mm. 

Hecul  convex,  closely  punctured,  forehead  flattened  and  with 
a  faint  central  carina ;  anteocular  furrows  deep.  Bostrum  not 
incised  at  base,  slightly  shorter  than  prothorax,  thick,  strongly 
curved  and  dilated  to  apex.  Upper  surface  rugosely  punctured, 
with  a  deep  and  broad  central  furrow  containing  no  carina; 
lateral  sulci  deep,  the  lower  pair  much  shorter  and  subtriangular, 
the  upper  broad  and  uniting  at  base ;  scrobes  directed  beneath 
base  of  rostrum ;  inferior  basal  furrow  shaUow.  Antenna  with 
scape  just  reaching  eye  ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  nearly  as  long  as  broad,  apex  scarcely  narrower  than 
base,  sides  moderately  rounded,  broadest  about  middle,  dorsal 
apical  margin  truncate,  ocular  lobes  distinct.  Upper  surface 
convex,  closely  set  with  small  elevated  tubercles,  leaving  a  nairow 
central  furrow  containing  a  strong  carina ;  apices  of  tubercles 
bare  and  each  with  a  depressed  seta,  interstices  and  sides  of 
tubercles  with  dense  brown  scaling.  Elytra  ovate,  shoulders 
rounded,  sides  slightly  rounded,  broadest  about  middle,  apical 
processes  short  but  acute,  in  $  only.  Upper  surface  convex,  dis- 
tinctly and  regularly  sulcate,  the  sulci  containing  very  faint 
punctures  separated  by  distinct  granules ;  intervals  evenly  raised 
and  bearing  regular  single  rows  of  closely-set  suboonical  granules, 
except  interval  1,  on  which  the  granules  are  much  smaller  and 
disappear  behind  middle ;  the  granules  become  a  little  larger 
and  more  conical  towards  apex,  especially  those  on  interval  2, 
their  apices  only  are  bare  and  they  have  short  pale  depressed  setse, 
the  remainder  of  the  surface  being  densely  covered  with  brown 
scaling.  Legs  with  uniform  scaling ;  posterior  tarsi  with  joints  of 
the  same  width,  2nd  and  3rd  of  equal  length,  1st  a  little  longer. 

Cape  Colony  :  Grahamstown  {Rev,  J.  A,  G'N^eit), 

Type  in  the  Stockholm  Museum. 

98.  tH.  MODESTUS,  sp.  nov. 

Long.  16,  lat.  7  mm. 

Head  oXm^wviAy  puju?ti)ied  and  with  .^pttn^e  fulvouf?  sc^iling:, 
convex  on  v(»r1<?x,  furehend  flattened,  but  without  fovt^u  tiriiiriiia; 
jmte^x'ulnr  fun^5\VE^  deep.  lio&UHi^i  not  iiicij^od  at  hi^t^i^y  (is  long  m^ 
l^rothoTiAX*  tlik'kj  not  much  curved  and  siiongly  dilated  tu  ar>C'X. 
Upper  , surface  doisely  punctured  and  ^jvusply  ji^ttMQf|iM  .  ') 

HHil   with  a  deep  central  furrow  thr^^'\*'^'*"it   riririf^ff^i r  * 

ctirina  nnA   having  a  gti  ong  c^o^ta  i '  i 

dc^pj  the  upp*?r  pJiir  longe 
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subtriangalar ;  scrobes  deep,  directed  beneath  base  of  rostrum ; 
inferior  basal  furrow  deep.  Anlennm  with  scape  just  reaching 
eye ;  the  second  joint  of  funicle  longer  than  the  first.  Prothorax 
transverse,  apex  and  base  of  equal  width,  sides  very  little  rounded, 
broadest  about  middle,  dorsal  anterior  margin  truncate,  ocular 
lobes  feeble.  Upper  surface  convex,  closely  set  with  large  rounded 
granules,  leaving  a  central  furrow  containing  a  short  but  distinct 
carina ;  granules  bare,  with  depressed  pale  setae,  the  interstices 
with  dense  brown  scaling.  Elytra  oblongo-ovate,  shoulders 
roundedly  prominent,  sides  scarcely  ampliated,  broadest  about 
middle,  apical  processes  in  $  short  but  acute.  Upper  surface 
convex,  with  shallow  sulci  containing  rows  of  indistinct  punctures 
separated  by  low  granules ;  intervals  evenly  raised,  each  having 
a  single  complete  row  of  rounded  granules,  except  interval  3,  in 
which  the  row  is  more  or  less  duplicated ;  granules  bare,  with 
depressed  pale  setce,  the  interspaces  with  moderately  dense  uniform 
brown  scaling.  Legs  with  thin  pale  setae  and  a  slight  ring  of  pale 
scaling  near  apex  of  femora ;  posterior  tarsi  with  the  joints  of 
about  the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Transvaal  {Brady). 

Type  in  the  South  African  Museum. 

This  species  is  most  nearly  allied  to  H,  sqtudidus  Gyl.,  but  the 
rostrum  is  much  longer  and  thinner  and  not  nearly  so  strongly 
curved  as  in  that  species,  the  antennae  are  more  elongate,  the 
prothorax  is  distinctly  broader,  the  tubercles  are  more  closely  set, 
and  the  ocular  lobes  are  much  less  developed. 

99.  H.  ORANATUs  Gyl. 

H.  granatus  Gyl.  Schh.  Gen.  Cure.  v.  p.  769  (1840). 

Long.  16^-17,  lat.  8  mm. 

Hectd  convex,  with  close  shallow  punctuation,  forehead  with  a 
very  deep  and  broad  excavation  continued  on  to  base  of  rostrum  ; 
anteocular  furrows  deep  in  their  upper  half  but  vanishing  below. 
Rostrum  not  separated  from  head  by  a  deep  dorsal  incision,  as 
long  as  prothorax  only,  slightly  curved  and  strongly  dilated  to 
apex.  Upper  surface  with  a  deep  narrow  central  furrow,  edged 
l^  a  broad  rounded  and  finely  punctured  costa ;  lateral  sulci  deep 
and  distinct,  the  lower  ones  subtriangular,  the  upper  pair  narrower 
and  meeting  at  base ;  scrobes  directed  beneath  rostrum;  inferior 
basal  furrow  absent.  Antennce  with  scape  just  reaching  eye ;  the 
second  joint  of  funicle  a  little  longer  than  first.  Prothorax  a 
little  broader  than  long,  apex  narrower  than  base,  sides  slightly 
rounded,  broadest  about  middle,  dorsal  anterior  margin  truncate, 
ocular  lobes  not  pronounced.  Upper  surface  almost  plane,  fairly 
closely  set  with  depressed  tubercles,  leaving  a  narrow  central 
furrow  containing  a  broad  flattened  carina ;  tubercles  with  very 
short  depressed  setae.  Elytra  oblongo-ovate,  shoulders  prominent, 
sides  scarcely  rounded,  broadest  about  middle,  apical  processes 
very  short.  Upper  surjface  rather  convex,  with  rows  of  very  faint 
punctures  and  occasional  intervening  granules;    intervals  with 
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rows  of  separate  rounded  tubercles,  which  do  not  increase  in  size 
towards  apex ;  the  rows  on  intervals  2,  4,  and  6  are  often  more 
or  less  incomplete,  especially  towards  base ;  tubercles  bare,  with 
short  depressed  dark  setae ;  scaling  very  sparse  and  minute.  Legs 
with  scattered  short  pale  setae ;  posterior  tarsi  with  the  three  joints 
subequal  in  length,  the  third  leather  broader  than  the  other  two. 
Cape  Colony. 

100.  H.  PARTiTus  Gyl. 

H.partitus  Gyl.  Schh.  Gen.  Cure.  i.  p.  481  (1833). 

Jjong.  13,  lat.  5 J  mm. 

Ilecid  convex,  closely  and  distinctly  punctured  throughout; 
forehead  with  a  broad  and  deep  central  impression  continued  on 
to  bajse  of  rostrum ;  anteocular  furrows  rather  shallow,  obsolete 
in  lower  half.  JRostrum  not  dorsally  incised  at  base,  as  long  as 
prothorax  only,  scarcely  curved.  Upper  surface  with  a  deep  but 
narrow  central  furrow,  the  adjoining  costte  closely  punct\u*ed, 
broad  and  somewhat  flattened  ;  lateral  sulci  deep  and  distinct,  the 
lower  subtriangular,  the  upper  pair  narrow  and  uniting  at  base ; 
scrobes  slightly  curved,  lateral,  though  appi'oaching  rather  to  the 
subrosti*al  type ;  inferior  basal  furrow  absent.  A7ite7i7i€B  with 
scape  just  reaching  eye ;  second  joint  of  funicle  a  little  longer 
than  first.  Prothorax  rather  transverse,  apex  equal  to  base,  sides 
slightly  rounded,  broadest  about  middle,  dorsal  anterior  margin 
truncate,  ocular  lobes  feeble.  Upper  surface  almost  plane,  closely^ 
set  with  small  low  tubercles,  leaving  a  narrow  central  furrow 
containing  a  faint  caiina ;  tubercles  with  very  short  pale  depressed 
setae.  Elytra  oblongo-ovate,  shoulders  prominent,  sides  scarcely 
rounded,  broadest  about  middle,  apical  processes  very  small  and 
contiguous.  Upper  surface  rather  convex,  with  shallow  sulci 
containing  rows  of  granules ;  in  the  sulci  near  the  suture  these 
granules  often  unite  with  the  intervals  so  as  to  form  subreticulate 
foveae ;  inter\'als  all  with  single  rows  of  small  low  elongate 
tubercles,  becoming  rather  smaller  towards  apex ;  tubercles  bare, 
with  very  short,  pale,  depressed  seta3;  scaling  veiy  small  and 
scattered.  Legs  with  sparse  pale  setae ;  posterior  tarsi  with  the 
joints  subequal  in  length,  the  third  a  little  broader  than  the 
others. 

Cape  Colony. 

Type  in  the  Stockholm  Museum. 

Nearly  allied  to  graimtus  Gyl.,  though  having  nvther  a  diflferent 
aspect,  owing  to  its  smaller  size,  naiTower  build,  and  smaller  and 
closer  tuberculation.  Moreover  the  costa  between  the  lateral 
siUci  on  the  rostrum  is  continued  quite  straight  up  the  ioi'ehead, 
whereas  in  gratiatus  it  is  distinctly  sinuate  befoi-e  the  eye ;  and 
the  scrobes  are  latei-al  instead  of  distinctly  subrostral. 

101.  H.  permixtus,  sp.  nov.    (Plate  III.  fig.  8.) 
Long.  11,  lat.  5  mm. 

Head  convex,  rugosely  punctured,  and  with  dense  brown  scaling, 
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forehead  with  a  short  central  stria  near  base  of  rostrum ;  ante- 
ocular  furrows  very  deep.  Rostrum  not  incised  dorsally  at  base, 
as  long  as  prothorax  only,  gradually  curved.  Upper  surface  plane, 
coarsely  punctured,  and  with  a  low  narrow  undulating  central 
carina ;  lateral  sulci  distinct,  the  upper  pair  longer  and  meeting 
at  base,  which  is  somewhat  higher  than  forehead ;  scrobes  directed 
beneath  base  of  rostrum ;  inferior  basal  furrow  present.  Antennm 
with  scape  just  reaching  eye ;  first  joint  of  f unicle  a  little  longer 
than  second.  Prothorax  transverse,  apex  narrower  than  base,  sides 
rounded,  broadest  before  middle,  anterior  margin  truncate,  ocular 
lobes  very  feeble.  Upper  surface  closely  set  with  small  granular 
tubercles,  leaving  a  narrow  central  furrow  containing  no  carina ; 
tubercles  bare,  each  with  a  depressed  pale  seta,  intei'stices  with 
brown  scaling.  Elytra  ovate,  shoulders  roundedly  prominent, 
sides  rounded,  broadest  rather  before  middle,  apical  processes  very 
short  and  blunt,  in  J  only.  Upper  suiface  convex,  striae  with 
rows  of  shallow  oceUated  punctures  often  separated  by  small 
granules ;  intervals  all  similar,  each  with  a  regular  row  of  distinct 
closely-set  granules,  which  are  shiny  and  each  with  a  depressecl 
pale  seta ;  interspaces  with  dense  brown  scaling,  each  elytron 
having  a  paler  patch  at  the  top  of  the  declivity  on  intervals  2,  3, 
and  4.  Legs  with  scattered  pvle  scaling,  forming  a  denser  ring 
near  the  apex  of  femoiu ;  posteiior  tarsi  with  the  3rd  joint  rather 
broader  than  the  others,  2nd  and  3ixl  subeciual  in  length,  1st 
rather  longer. 

Transvaal. 

TvpK  in  the  British  Museum. 

102.  tH.  ALBICANS  Gyl. 

JL  albicans  Gyl.  Schh.  Gen.  Cim;.  v.  p.  770  (1840). 

Xiong.  11,  lat.  5ji  mm. 

Head  convex,  with  close  shallow  punctuation  and  dense  pale 
brown  scaling  throughout,  forehead  with  a  very  short  and  low 
central  carina;  ant.eocular  furrows  narrow  and  not  very  deep, 
obsolete  in  their  lower  half,  but  closely  convergent  above. 
Rosinim  not  cut  off  from  head  by  a  ba^l  incision,  short,  thick 
and  angulated,  as  long  as  prothorax  only,  gradually  dilated  to  apex. 
Upper  surface  almost  plane,  rugosely  punctured,  and  with  a  dis- 
tinct narrow,  smooth,  central  carina ;  lateral  sulci  deep,  the  upper 
pair  rather  longer,  broader,  and  meeting  at  base,  which  is  much 
raised  above  the  plane  of  forehead  ;  scrobes  lateral,  broad  and 
slmllow;  infeiior  basal  fun-ow  veiy  deep.  Antminm  with  scape 
just  reaching  eye ;  the  two  basal  joints  of  funicle  subequal.  Pro- 
thorax transverse,  apex  narrower  than  base,  sides  strongly  rounded, 
broadest  about  middle,  anterior  margin  subtruncate,  ocular  lobes 
well  developed.  Upper  surface  convex,  closely  set  with  large- 
rounded  granules,  leaving  a  scarcely  distinguishable  central  fun*ow 
without  any  carina ;  gi-anules  bare  and  with  depressed  pale  seta», 
the  interstices  with  dense  light  brown  scaling.  Elytra  ovate,  sides 
rounde<l,  broadest  about  middle,  shoulders  sloping,  apical  processes 
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absent.  Upper  surface  convex,  the  sti-iie  with  rows  of  ocellated 
punctures;  intervals  even,  subcostate,  and  each  with  a  row  of  small 
low  i-ounded  and  widely  separated  tubercles,  which  are  bare  and 
shiny,  each  having  a  depressed  dark  seta ;  the  interspaces  densely 
and  evenly  covered  with  uniform  light  brown  scaling.  Legs  with 
moderately  dense  pale  scaling  and  setaa,  but  noticeably  thinner  on 
the  basal  half  of  femora ;  posterior  tarsi  with  the  2nd  joint  a  trifle 
narrower  than  the  othera,  1st  longer  than  3rd,  and  3rd  than  2nd. 
Natal:  Estcourt. 

103.  tH.  capicola  Gyl. 

U.  capicola  Gyl.  Schh.  Gen.  Cure.  v.  p.  771  (1840). 

Long.  12,  lat.  4  mm. 

Head  clasely  and  strongly  punctured,  convex  on  vertex,  forehead 
slightly  flattened  and  rugose ;  eyes  prominent ;  anteocular  furrows 
obsolete.  Roairuni  not  incised  at  base,  about  as  long  as  head  and 
prothorax,  gently  curved,  comparatively  slender,  gently  dilated 
from  middle  to  apex.  Upper  surface  with  five  narrow  smooth 
carinse  of  about  equal  height  and  length,  the  three  central  ones 
converging  slightly  towards  base,  the  sulci  closely  punctured  and 
filled  with  pale  scaling ;  scrobes  entirely  lateral  and  parallel  to  the 
long  axis  of  the  rostrum ;  inferior  basal  furrow  absent.  AntenncB 
slender,  elongate ;  scape  just  reaching  eye ;  second  joint  of  funicle 
much  longer  than  first.  Prothorax  aa  long  as  broad,  apex  and  base 
of  equal  width,  sides  very  little  rounded,  broadest  rather  before 
middle,  anterior  margin  truncate,  ocular  lobes  well  developed. 
Upper  suiface  slightly  convex,  unevenly  set  with  small  granular 
tubercles,  leaving  an  ill-defined  central  furrow  containing  no 
carina ;  tubercles  bare,  each  with  a  short  suberect  black  seta, 
interstices  with  small  round  white  scales  having  an  opalescent 
reflection  and  arranged  so  as  to  form  five  ill-defined  lines.  Elytra 
very  narrow  and  elongate,  somewhat  acuminate  apically,  shoulders 
sloping,  sides  gradually  rounded,  broadest  before  middle,  apical 
prominences  absent.  Upper  surface  convex,  with  regular  rows  of 
large  shallow  punctures  usually  separated  by  small  granules ;  the 
intervals  all  similar,  with  rows  of  low  rounded  distant  tubercles 
each  bearing  a  long  erect  black  seta ;  the  spaces  between  tlie 
tubercles  are  occupied  by  round  spots  of  white  scales  having  an 
opalescent  reflection,  thus  forming  regular  rows  of  spots  on  each 
interval.  Legs  elongate,  with  sparse  pale  scaling,  the  femora  more 
strongly  clavate  than  usual ;  posterior  tarsi  bi-oad,  the  3rd  joint 
shorter  and  broader  than  the  other  two,  1st  veiy  elongate,  much 
longer  and  slightly  broader  than  2iid. 

Capb  Colony. 

Type  in  the  Oxford  Museum  ;  the  type  of  Gyllenhal  s  var.  /3  is 
*t  Stockholm. 

A  rare  species.  1  have  seen  only  four  examples,  all  of  which 
must  have  been  captured  more  than  sixty  years  ago.  It  may  be 
easily  recognised  among  its  allies  by  it«  verj'  elongate  form  and 
distinctive  coloration. 
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104.  H.  ciNEREUs,  sp.  nov.     (Plate  III.  fig.  9.) 

Long.  11,  lat.  4|  mm. 

Head  with  scattered  grey  scaling  and  diffuse  faint  punctuation, 
vertex  convex,  forehead  slightly  flattened  and  without  fovea  or 
carina  ;  anteocular  furrows  broad  but  shallow,  disappearing 
inferiorly.  Rostrum  not  incised  at  base,  as  long  as  pi*othorax 
only,  comparatively  thin,  slightly  curved  and  dilated  near  apex 
only.  Upper  surface  slightly  convex,  with  five  narrow  carinae  of 
equal  height,  the  sulci  being  rugosely  punctured  and  having  sparse 
white  scaling;  lateral  sulci  distinct,  the  upper  ones  longer  and 
uniting  at  base ;  scrobes  entirely  lateral,  straight  and  very  little 
oblique;  inferior  basal  furrow  deep.  AnteuTvas  elongate,  piceous 
and  finely  pubescent ;  scape  barely  reaching  eye ;  second  joint  of 
f  unicle  much  longer  than  first.  Prothorax  slightly  transverse,  apex 
narrower  than  base,  sides  moderately  rounded,  broadest  about 
middle,  dorsal  anterior  margin  truncate,  ocular  lobes  prominent. 
Upper  surface  slightly  convex,  moderately  closely  set  with  small 
granular  tubercles,  leaving  a  narrow  central  furrow  without  a 
carina ;  apices  of  tubercles  bare,  shiny,  and  with  a  depressed  white 
seta,  interstices  with  dense  grey  scaling.  Elytra  oblongo-ovate, 
elongate,  shoulders  sloping,  sides  very  little  rounded,  broadest 
about  middle,  apical  processes  absent.  Upper  surface  convex, 
with  rows  of  small  punctures,  often  with  intervening  granules, 
intervals  with  more  or  less  continuous  rows  of  small  granular 
tubercles,  which  are  subequal  throughout ;.  intervals  1,  3,  5,  and 
7  have  the  tubercles  more  numerous  and  nearer  together  than  2, 
4,  and  6 ;  tubercles  as  on  prothorax,  the  interstices  with  fairly  dense 
large  round  grey  scales.  Legs  with  scattered  pale  setae  and  a  ring  of 
white  scales  near  apex  of  femora;  intermediate  tibiae  of  (^  strongly 
incurved  at  apex;  posterior  tarsi  with  the  2nd  joint  narrower 
than  the  others,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony. 

Type  in  the  British  Museum. 

Somewhat  resembling  aeriegranoaus  Gyl.  in  general  facies  and 
the  tarsal  structure,  but  that  species  has  the  scape  extending 
beyond  the  anterior  margin  of  the  eyes,  which  are  nearly  twice  as 
large  as  in  cineretis,  and  the  scales  on  the  elytra  are  very  minute. 
The  nearest  ally  to  cinereits,  however,  is  capicola  Gyl. 

105.  H.  SETIFBRUS  Gyl. 

ff,  seti/erua  Gyl.  Schli.  Gen.  Cure.  v.  p.  770  (1840) 

Long.  12,  lat.  5|  mm. 

MetKl  convex,  coarsely  and  closely  punctured,  forehead  flattened, 
anteocular  furrows  absent.  Roatrum  not  incised  dorsally  at  base, 
as  long  as  prothorax  only,  not  very  thick  and  distinctly  curved. 
Upper  surface  convex,  with  &vq  narrow  but  prominent  carinae,  the 
three  middle  ones  parallel  throughout,  the  intei*spaces  rugosely 
ponctored  and  with  fine  scaling ;  lateral  sulci  distinct,  about  equal 
in  length,  the  upper  pair  coalescing  at  base;    scix)bes  entirely 
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Literal  and  slightly  curved ;  inferior  basal  furrow  absent.  A  7Uennre 
u-ith  scape  just  reaching  eye ;  second  joint  of  funicle  much  longer 
than  first.  Prothorax  a  little  broader  than  long,  apex  almost  as 
bixMul  as  base,  sides  moderately  rounded,  broadest  about  middle, 
dorsal  anterior  margin  truncate,  ocular  lobes  well  developed; 
upper  surface  slightly  convex,  closely  set  with  erect  granules, 
leaving  an  indistinct  central  furrow,  sometimes  containing  a  faint 
carina ;  gi*anules  with  short  subei^ect  pale  setw,  interstices  with 
round  yellowish  scaling.  Elytra  ovate,  somewhat  acuminate 
apically  in  $ ,  shoulders  roundedly  prominent,  sides  distinctly 
rounded,  broadest  about  middle,  apical  processes  absent.  Upper 
surface  with  shallow  sulci  containing  rows  of  indistinct  punctures 
separatetl  by  distinct  gi'anules ;  intervals  all  similar,  each  bearing 
a  somewhat  irregular,  and  occasionally  duplicated,  row  of  granules, 
each  with  a  short  suberect  dark  seta ;  s<»les  brown,  minute,  and 
thinly  scatteretl.  Legs  with  pale  setiform  scales ;  posterior  tarsi 
with  the  2nd  joint  rather  narrower  than  the  others,  2nd  and  3rd 
subequal  in  length,  1st  longer. 
Cape  CoLONy. 

106.  H.  PILIFER  Flhr. 

n,  pUifer  Fahr.  Ofv.  K.  Vet.-Ak.  Forh.  1871,  p.  210. 

Long.  10-12,  lat.  4|-5.;J  mm. 

IJead  convex,  closely  but  sliallowly  punctured,  with  fine  long 
setae,  mostly  depressed,  but  some  erect ;  forehead  slightly  retuse, 
without  fovea  or  carina ;  anteocular  furrows  obsolete.  Rostrum 
as  long  as  hejid  and  prothorax,  not  incised  at  base,  very  little 
curved  and  distinctly  dilated  to  apex.  Upper  surface  convex, 
with  five  nari'ow  smooth  carina?,  the  centre  one  being  the  highest ; 
Literal  sulci  distinct,  the  upper  pair  rather  longer  and  meeting  at 
Iwise,  which  is  higher  than  the  level  of  forehead  ;  scrobes  lateiul 
and  shallow ;  inferior  basal  furrow  absent.  AnteniuE  with  sparse 
jMile  s<*tfe ;  scape  just  reaching  eye ;  the  two  basal  joints  of  funicle 
sul>equal.  Protfiorax  as  long  as  broad,  apex  and  Iwse  of  equal 
width,  sides  distinctly  rounded,  broadest  at  middle,  anterior 
margin  truncate,  ocular  lobes  moderate.  Upper  surface  convex, 
closely  set  with  low  granular  tubei-cles,  leaving  a  very  narrow 
and  indefinite  central  furrow  without  any  carina ;  tubercles  bare, 
each  with  a  long  erect  dark  seta,  interstices  with  dense  scaling 
which  is  brown  with  three  naiTow  paler  lines.  Elytra  ovate, 
much  broader  in  $ ,  shouldei's  sloping,  sides  distinctly  rounded, 
bi-oadest  about  middle,  apical  pi-ocesses  absent.  Upper  surface 
rather  convex,  the  striie  with  small  punctures  separated  by  gra- 
nules (both  normally  hidden  l>eneath  the  scaling) ;  interstices 
all  even,  almost  plane,  each  with  a  row  of  very  small  granules 
showing  through  the  scaling  and  beaiing  long  erect  black  setae ; 
the  griinules  on  the  inflexed  margins  bear  short  depressed  pale 
set«  ;  scaling  small,  dense,  almast  uniform  earthy  brown,  usually 
with  a  small  rounded  white  spot  on  interval  3  behind  middle. 
Jjetjs  rather  thinly  clothed  with  long  white  setae ;  posterior  tarsi 
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with  the  3rd  joint  rather  broader  than  the  others,  2nd  and  3rd 
subequal  in  length,  Ist  rather  longer. 

Cape  Colony  :  Burghersdorp. 

Type  in  the  Stockholm  Museum. 

107.  H.  LATiCEPS  Mshl.     (Plate  III.  fig.  10.) 

H.  laticeps  Mshl.  1.  c.  p.  453  (1902). 

Long.  10,  lat.  4  mm. 

Head  densely  covered  with  brown  scaling,  convex  on  vertex ; 
forehead  broad,  flattened  and  with  a  short  central  carina,  eyes 
prominent;  anteocular  furrows  short  and  narrow  but  distinct. 
Rostrum  not  incised  at  base,  short  and  thick,  about  as  long  as 
prothorax  only,  scarcely  curved.  Upper  surface  convex,  closely 
punctured  and  densely  squamose,  with  five  thin  undulating  carinse, 
which  are  black  and  nhiny,  the  three  central  ones  being  of  the 
same  height ;  lateral  sulci  distinct,  the  upper  pair  much  broader 
and  converging  at  base,  which  is  evidently  raised  ;  scrobes  lateral 
but  oblique ;  inferior  transverse  basal  furrow  absent.  ArUenruB 
pioeous,  finely  pubescent ;  scape  just  reaching  anterior  margin  of 
eye  ;  the  two  basal  joints  of  funicle  subequal.  Prothorax  trans- 
verse, its  length  about  equal  to  the  width  at  base,  which  is 
scarcely  broader  than  apex,  dorsal  anterior  margin  deeply  concave, 
sides  moderately  rounded,  broadest  about  middle,  ocular  lobes  very 
slight.  Upper  surface  convex,  closely  set  with  rounded  granules, 
leaving  a  narrow  central  furrow  without  any  carina;  granules 
bare,  each  with  a  subdepressed  seta,  the  interstices  with  brown 
scaling  and  a  paler  central  line.  Ehjtra  elongato-ovate,  rather 
acuminate  apically  in  $ ,  shoulders  rounded,  sides  scarcely 
ampliated,  broadest  about  middle,  apical  processes  absent.  Upper 
sunaoe  almost  plane  on  disk,  faintly  sulcate,  the  sulci  containing 
small  shallow  punctures  which  are  quite  hidden  by  the  scaling ; 
all  intervals  similar,  having  single  rows  of  minute  black  granules 
bearing  subdepressed  setie;  scaling  dense,  uniform  grey-bix)wn. 
Legs  with  long  whitish  pubescence ;  posterior  tarsi  narrow,  setose, 
the  2nd  joint  rather  narrower  than  the  1st  and  3rd,  2nd  and  3rd 
subequal  in  length,  1st  longer. 

Cape  Colony  :  Port  Elizabeth  (Dr.  ZT.  Braune), 

Type  in  the  British  Museum. 

In  my  original  description  {foe,  dt,)  of  this  species  I  compared 
it  with  aren(m,u8  F§hr.  I  had  not  then  seen  F&hr«eus*  typ©> 
and  the  insect  which  I  referred  to  his  species  is  really  permixttM 
Mshl. 

108.  H.  GUNNiNGi  Mshl.    (Plate  IV.  fig.  2.) 

H.  ffunningi  Mshl.  1.  c.  p.  442  (1902). 

Long.  19-20,  lat.  7^-8  mm. 

Head  closely  punctured  and  densely  squamose,  convex  on 
vertex,  forehead  flattened  and  with  a  central  carina,  eyes  rather 
prominent ;  anteocular  furrows  obsolescent.  Rostrum  not  incised 
at  base,  scarcely  as  long  as  prothorax  alone,  very  little  curved  and 
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dilated  to  apex.  Upper  surface  with  a  shallow  central  furrow 
throughout  containing  a  nan-ow  shiny  carina  ;  lateral  sulci  well- 
marked,  the  upper  pair  uniting  at  base,  which  is  not  much  raised ; 
costie  between  the  sulci  obtuse,  densely  squamose,  and  each  with 
a  single  row  of  shiny  black  granules  ;  sci'obes  shallow,  lateral  and 
oblique ;  inferior  basal  fun-ow  absent.  ArUennce  with  scape  just 
reaching  eye ;  the  two  basal  joints  of  f  unicle  subequal.  Prothorax 
as  long  as  broad,  apex  and  base  of  equal  width,  sides  rounded,, 
broadest  about  middle,  a  faint  transverse  impression  just  behind 
apex,  dorsal  anterior  margin  slightly  sinuate,  ocular  lobes  feebly 
developed.  Upper  surface  convex,  closely  set  with  small  granular 
tubercles,  leaving  a  narrow  central  furrow  without  a  carina; 
tubercles  black,  shiny,  each  with  a  depressed  seta,  the  interstices 
with  brownish-grey  scaling  and  three  narrow  paler  lines.  EVytra 
elongate,  strongly  acuminate  towards  apex  in  $  ,  scarcely  so  in  d , 
shoulders  sloping,  sides  rounded,  broadest  rather  behind  middle,, 
apical  processes  absent.  Upper  surface  not  very  convex,  with 
regular  broad  shallow  sulci  containing  single  rows  of  small 
granules ;  intervals  of  equal  height,  subcarinate,  with  somewhat 
irregular,  and  often  duplicated,  rows  of  small  closely-set  granules ; 
granules  bai*e,  each  with  a  depressed  seta  ;  scaling  dense,  fulvous, 
variegated  with  small  patches  of  dark  brown  and  grey.  Leg& 
with  thin  grey  pubescence ;  posterior  tarsi  with  the  2nd  joint 
narrower  than  the  1st  and  3rd,  but  about  b&  long  as  the  latter. 

Transvaal  :  Lydenburg  {Dr,  J.  W,  B,  Gunnvig). 

Type  in  the  British  Museum. 

This  species,  except  for  the  depressed  setae,  has  very  much  tho 
appearance  of  a  large  pilifer ;  its  only  near  ally,  however,  is 
oonatrictua  Gyl.,  from  which  the  characters  given  in  the  key  will 
sufficiently  distinguish  it. 

109.  tH.  CON8TRICTU8  Gyl. 

H.  comtrictus  Gyl.  Schh.  Gen.  Cure.  v.  p.  790  (1840). 

Long.  22,  lat.  9  mm. 

Head  closely  and  strongly  punctured,  with  fulvous  scaling,, 
vertex  convex,  forehead  flattened  and  with  a  low  central  carina ; 
anteocular  furrows  obsolete;  eyes  rather  prominent.  Rostrum 
short  and  thick,  about  as  long  as  prothorax  alone,  scarcely  curved,, 
with  the  base  very  strongly  raised  above  the  plane  of  forehead,, 
but  not  separated  from  it  by  a  real  incision.  Upper  surface  very 
convex,  with  five  strong  carinse,  the  central  one  being  narrow, 
smooth,  and  imu-h  mised  u^cive  the  otlieiw,  which  are  br<wic1er 
and  rugoeely  jmiu'tureil  oi-  gnuiuliite ;  latenil  siilfi  very  deep*  th© 
upper  pail  luu^^er  nn\\  mutiny  iit  biiise^  the  Jower  pnir  isnbtri*- 
angular;  ftt'robe,s  ^lutUuw,  eiitb^ely  lateral ;  inferior  bi^«l  fiiiTfJw 
absent.  A ntenmt^  w it  1 1  sciipe  reach ing  eye ;  the  twu  ham^hiMi^tm  nf 
f unicle  subeqvmL  Prothorax  di« 
than  base^  sides  stroh^ty  ropi 
shallow  ttims verse  biipri^-'hioi)  jtimb 
faintly  sin  I  If  I  ted  in  the  miiM 
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surface  convex,  closely  sep  with  small  flattened  granular  tubercles, 
leaving  a  narrow  shallow  central  furrow  without  any  carina; 
tubercles  black,  shiny,  each  with  a  depressed  seta,  interstices  with 
dense  brown  scaling.  Elytra  (  $  )  ovate,  acuminate  posteriorly, 
shoulders  sloping,  sides  distinctly  rounded,  broadest  rather  before 
middle,  apical  processes  absent.  Upper  surface  almost  plane  on 
disk,  with  regular  shallow  sulci,  containing  indistinct  punctures 
separated  by  small  granules,  both  disappearing  behind  middle  and 
normally  hidden  by  the  uniform  dense  brown  scaling ;  intervals 
all  similar,  slightly  convex,  with  irregular  rows  of  fsont  granules 
which  disappear  towards  apex,  the  granules  bearing  deprei^ed  pale 
sete  which  are  continued  in  rows  where  the  former  have  dis- 
appeared. Legs  with  scattered  brownish  setsB ;  posterior  tarsi 
broad,  spongy,  and  with  the  joints  of  equal  width,  the  Srd  longer 
than  2nd  and  almost  as  long  as  Ist. 

"Oaffrabia." 

Type  in  the  Stockholm  Museum. 

Schdnherr  placed  this  species  in  the  section  of  the  genus 
having  the  "  raairum  ad  b<Min  quasi  abecisatim"  but  although  the 
elevation  of  the  base  of  the  rostrum  gives  it  somewhat  this 
appearance,  its  structural  affinities  are  rather  with  those  species 
with  which  I  have  associated  it.  In  the  group  t3rpified  by 
verrucaafis  L.  this  indsion  separating  the  head  from  the  rostrum 
is  caused  by  the  dorsal  union  of  the  deep  anteocular  furrows ; 
this  is  not  the  case  with  const/rietuSy  in  which  those  fiirrows  are 
entirely  absent. 

110.  H.  iKCisiROSTBis  Mshl.    (Plate  lY.  fig.  3.) 

H.  ineisirostria  Mshl.  1.  c.  p.  409  (1902). 

Long.  24,  lat.  10  mm. 

Head  convex,  closely  and  finely  punctured,  forehead  flattened 
and  with  a  very  faint  central  stria ;  anteocular  furrows  very  deep 
and  distinct.  Boatrum  not  incised  at  base,  as  long  as  head  and 
prothorax,  stout,  moderately  curved,  dilated  apically,  the  gen» 
being  produced  into  a  sharp  prominent  point.  Upper  surface 
divided  into  two  portions  by  a  broad  and  deep  transverse  incision 
at  about  one-third  from  base ;  the  whole  of  the  basal  portion  is 
strongly  raised  so  as  to  form  a  broad  thick  rounded  horn,  which 
is  di^inotly  punctured  throughout ;  the  upper  surface  of  the 
anterior  portion  is  broadly  excavate,  with  its  edges  strongly 
carinate,  and  punctured  only  along  the  sides  and  base;  upper 
lateral  sulci  deep,  but  narrow  and  short,  ascending  the  sides  of 
the  horn  and  meeting  behind  it,  but  not  continued  on  to  the 
anterior  portion ;  lateral  sulci  very  broad  and  deep  and  continued 
from  base  to  the  middle  of  the  anterior  portion ;  scrobes  directed 
beneath  base  of  rostrum ;  inferior  transverse  basal  furrow  absent. 
AniemuB  with  scape  just  reaching  eye ;  the  two  basal  joints  of 
f  unicle  subequal.  Fratharax  rather  broader  than  long,  the  length 
greater  than  the  width  at  base,  which  is  a  little  broader  than 
the  apex,  sides  strongly  rounded,  broadest  about  middle,  dorsal 
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anterior  margin  slightly  convex,  ocular  lobes  almost  obsolete. 
Upper  surface  almost  plane,  closely  covered  with  small  rounded 
tubercles,  leaving  a  very  indistinct  central  furrow  containing  a 
short  but  well-marked  carina;  a  distinct  transverse  dorsal  im- 
pression just  behind  apex ;  tubercles  bare,  each  with  a  pale 
depressed  seta,  the  interstices  with  dense  brown  scaling.  EUfbra 
elongato-ovate,  shoulders  sloping,  sides  slightly  rounded,  broadest 
about  middle,  the  posterior  decUvity  laterally  compressed,  so  that 
the  space  between  the  second  intervals  on  each  elytron  is  distinctly 
raised,  apical  processes  moderately  long  and  sharp  in  both  sexes. 
Upper  surface  convex,  faintly  striate,  the  striae  with  indistinct 
punctures  separated  by  smaU  granules ;  intervals  even  and  with 
regular  rows  of  granules  except  the  first,  which  is  smooth  through- 
out, and  the  lateral  compressed  portion  of  the  declivity  is  also 
almost  free  from  granules ;  scaling  rather  thin,  variegated  brown, 
with  the  inflexed  margin  and  a  broad  sutural  stripe  much  paler ; 
setae  pale,  very  small  and  much  depressed.  Legs  long,  rather  slender, 
with  sparse  pale  setae ;  posterior  tarsi  broad,  the  joints  of  about 
the  same  width,  2nd  and  Srd  subequal  in  length,  1st  a  little  longer. 

Cape  Colony. 

Type  in  the  British  Museum. 

A  striking  and  quite  isolated  species,  which  may  be  readily 
distinguished  from  all  its  congeners  by  the  peculiar  structure  of 
the  rostrum — especially  in  the  character  of  the  basal  horn,  the 
transverse  dorsal  incision,  and  the  acuminate  genae. 

111.  H.  DREGEI  Gyl. 

H.  dregei  Gyl.  Schh.  Gen.  Cure.  v.  p.  749  (1840) ;  Labr.  &  Imh. 
Gen.  Cure.  ii.  no.  34  (1845). 

Long.  22-25,  lat.  8-10  mm. 

Head  convex  on  vertex,  forehead  flattened  and  without  fovea 
or  carina,  punctuation  indistinct;  anteocular  furrows  deep. 
nostrum  not  cut  off  from  head  by  a  deep  dorsal  incision,  as  long 
as  head  and  prothorax,  strongly  curved.  Upper  surface  with  a 
stout  basal  tubercle,  which  is  roundedly  bifid  at  apex,  broadly 
excavate  anteriorly,  the  edges  there  raised  and  dilated,  without  a 
central  carina  and  with  shallow  punctuation  along  the  edges  only ; 
lateral  sulci  uniting  at  bajse,  the  upper  ones  narrow  and  rather 
faint,  the  lower  longer  and  deeper ;  scrobes  directed  beneath  base 
of  rostrum ;  inferior  basal  fiurow  distinct.  Antenna  with  sparse 
pale  setae ;  scape  not  nearly  reaching  eye ;  the  two  basal  joints 
of  funicle  subequal.  Prothorax  as  long  as  broad,  apex  a  little 
narrower  than  base,  sides  rounded,  broadest  about  middle,  apical 
jui*igin  convex,  ocular  lobes  strongly  developed.  Upper  surface 
iilrnost  plane,  fairly  closely  set  with  large  subcorneal  tubercles, 
lenving  a  narrow  central  furrow  containing  a  short  but  distinct 
caima ;  tubercles  bare,  shiny,  each  with  a  depressed  dark  seta ; 
the  anterior  half  of  central  furrow,  a  broad  lateral  stripe,  and 
ih^  whole  of  prostemum  with  dense  large  white  scaling.  Elytra 
nblcmg,  sides  subparallel  in  (T ,  slightly  rounded  in  $ ,  shoulders 
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distinct  and  rounded,  apical  processes  shortly  acuminate  in  both 
sexes;  just  within  the  apex  of  each  elytron  a  very  large  pro- 
minence formed  by  the  agglomeration  of  about  a  dozen  tubercles* 
Upper  surface  conveiCy  with  rows  of  shallow  and  ill-defined 
punctures  separated  by  small  granules ;  interval  1  with  a  row  of 
granules  disappearing  behind  middle ;  intervals  2  and  3  ¥dth  rows 
of  small  closely-set  subcorneal  tubercles  as  far  as  the  summit  of 
the  declivity,  beyond  this  with  3  or  4  much  larger  and  sharper 
tubercles,  which  are  subcristate  on  interval  2  ;  intervals  4  and  6 
with  only  a  veiy  few  small  tubercles  about  middle ;  5  and  7  with 
rows  of  small  conical  tubercles  as  far  as  declivity  only ;  tubercles 
with  depressed  dark  setie ;  colour  black,  bare,  except  for  several 
large  irregular  patches  of  round  white  scales.  Abdomen  with  a 
lateral  row  of  rounded  impressions  on  each  segment;  $  with 
two  sharp  processes  on  the  posterior  margin  of  the  penultimate 
segment — ^resembling  those  in  abruptecostatua  Gyl.  Legs  with 
dense  white  scaling  and  setie ;  posterior  tarsi  with  the  three  joints 
subequal  in  length  and  breadth. 

Oapb  Ck>LONT:  Tulbagh,  Ceres.  Namaqualaio)  :  O'okiep 
(Z.  PMnguey), 

Ttpb  in  the  Stockholm  Museum. 

A  very  distinct  species,  and  in  spite  of  its  wide  range  it  appears 
to  be  Tery  uncommon. 

112.  H.  BRACHTCBBOiDES  Mshl.    (Plate  TV,  fig.  1.) 

E.  hrachyceraides  Mshl.  1.  c.  p.  415  (1902). 

Long.  22,  lat.  9  mm. 

ffetMd  convex,  without  any  central  fovea  or  carina,  the  punctua- 
tion bidden  by  very  dense  brown  scaling;  anteocular  furrows 
distinct.  Bosirum  not  incised  at  base,  as  long  as  head  and 
prothorax,  strongly  curved  and  dilated  apically;  at  base  a 
luge  stout  double  horn  the  apices  of  wluch  are  obtuse  and 
divergent.  Upper  sur&use  with  a  broad  central  furrow  throughout 
and  thickly  covered  with  large  greyish  scales;  lateral  sulci  not 
uniting  at  base,  of  about  equal  length,  broad  and  distinct,  coarsely 
punctured  and  filled  with  scales,  the  interval  between  them 
narrowly  carinate ;  scrobes  directed  beneath  base  of  rostnmi ; 
inferior  basal  furrow  very  deep.  Aniennce  with  scape  not  reaching 
eye ;  first  and  second  joints  of  funicle  subequal.  Prothorax  as 
long  as  broad,  apex  narrower  than  base,  sides  very  little  rounded, 
broadest  about  middle,  dorsal  anterior  margin  convex,  ocular 
lobes  veiy  strongly  developed.  Upper  surface  convex,  irregularly 
set  with  conical  tubercles,  leaving  a  broad  central  furrow  con- 
taining a  short  but  strong  carina ;  apices  of  tubercles  bare  and 
with  depressed  dark  setaa,  the  interstices  with  dense  variegated 
scaling.  Elytra  oblongo-ovate,  shoulders  prominent,  sides  sub- 
parallel  forthree-foiu*thsof  the  length,  apical  pixxsesses  veiy  short 
and  obtuse  in  both  sexes.  Upper  surface  convex,  with  regular 
rows  of  shallow  foveol»;  interval  1  entirely  devoid  of  granules 
or  tubercles ;  interval  6  with  a  more  or  less  abbreviated  row  of 
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small  conical  tubercles,  sometimes  wanting;  the  remaining  in- 
tervals with  regular  complete  rows  of  small,  conical,  closely-set 
tubercles — except  that  on  interval  4,  which  ceases  at  the  summit 
of  the  declivity ;  the  tubercles  increase  slightly  in  size  towards 
apex,  being  subcristate  on  the  declivity  of  interval  2.  The  entire 
surface,  including  the  apices  of  the  tubercles,  is  densely  clothed 
with  variegated  grey  and  brown  scaling.  Legs  short  and  thick, 
with  dense  pale  scales  and  setae ;  posterior  tarsi  with  the  joints  of 
about  the  same  width,  2nd  and  3rd  joints  subequal  in  length,  the 
1st  distinctly  longer. 

Namaqualand  :  O'okiep  (Z.  Peringuey), 

Type  in  the  British  Museum. 

A  well-marked  species,  approaching  the  aberrant  dregei  Gyl., 
but  apart  from  being  smaller  and  of  a  different  colour,  the  rostral 
horn  IS  much  larger  and  its  apices  divergent ;  the  thoracic  tubercles 
are  smaller,  more  conical  and  more  closely  set ;  the  prostemum  has 
a  strong  conical  projection  just  in  front  of  the  anterior  coxie; 
while  the  large  intra-apical  tubercular  prominence  of  dregei  is 
represented  by  a  very  slight  elevation.  The  prostemal  projection 
is  a  unique  character  in  ihe  genus. 

113.  tH.  ARMATU8  F&hr. 

ff.  armatua,  F&hr.  Ofv.  K.  Vet.-Akad.  Forh.  1871,  p.  217. 

Long.  10^-12,  lat.  5-5^  mm. 

Hecul  coriaceous  and  with  brown  scaling,  convex  on  vertex, 
forehead  flattened,  but  without  any  carina  or  fovea ;  anteocular 
furrows  distinct,  approaching  above.  Rostrum  not  cut  off  from 
head  by  a  basal  incision,  as  long  as  prothorax,  stout,  curved  and 
dilated  towards  apex.  Upper  surface  rugose  and  squamose,  with 
five  carinie,  the  median  one  being  narrower  and  sharper  than  the 
others,  which  are  more  obtuse  and  unite  apically  on  each  side,  the 
three  central  carinte  converge  towards  base  to  form  a  stout  erect 
parallel-sided  tubercle  which  is  emarginate  at  apex ;  upper  lateral 
sulci  broad  and  uniting  at  base,  the  lower  pair  much  nannower ; 
scrobes  deep,  lateral  and  oblique;  inferior  basal  furrow  very 
deep.  Antentue  short  and  thick ;  scape  scarcely  reaching  eye ; 
the  two  basal  joints  of  funlcle  subequal.  Frotkarax  as  long  as 
broad,  apex  and  base  of  equal  width,  sides  ampliated,  broadest 
rather  before  middle,  dorsal  anterior  margin  convex,  ocular  lobes 
well  developed.  Upper  surface  convex,  closely  set  with  rounded 
tubercles,  leaving  a  very  indistinct  central  furrow  without  any 
carina ;  tubercles  bare  and  with  depressed  dark  setie,  the  inter- 
stices with  brown  scaling.  Elytra  ovate,  scarcely  narrower  in  cf , 
shoulders  roundedly  prominent,  fddes  slightly  ampliated,  broadest 
rather  before  middle;  apical  processes  absent.  Upper  surface 
convex,  with  rows  of  shallow  punctures  separated  by  small 
granules  and  scarcely  visible  t^irough  the  scaling  ;  interval  1  with 
a  row  of  small  rounded  tubercles ;  intervals  3, 6,  and  7  with  rows 
of  large,  smooth,  ekmgate  distant  tubeitdes ;  intervals  2  and  4 
fOane  ;  6  with  twotofourisoliyMiMMrtAB;  t&berdes  bare,  shiny, 
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and  with  dark  depressed  setae,  the  interspaces  with  dense  uniform 
brown  scaling.  Legs  thick,  with  sparse  ochreous  scaling,  forming 
a  denser  ring  near  apex  of  posterior  femora;  posterior  tibiie 
gently  curved  in  both  sexes ;  posterior  tarsi  broad,  the  joints  of 
the  same  width,  2nd  and  3rd  si^bequal^  1st  rather  longer. 

Natal:  Estcourt. 

Type  in  the  Stockholm  Museum. 

The  large  elongate  and  distant  granules  on  the  elytra  distin- 
guish this  insect  from  all  the  other  small  species  having  a  rostral 
horn. 

114.  tH.  MONrroR  F&hr. 

JI.  monitor,  Hhr.  Ofv.  K.  Vet.-Ak.  Fdrh.  p.  215  (1871). 

Long.  14,  lat.  5|  mm. 

Head  closely  pimctured  and  densely  covered  with  large  fulvous 
scales ;  vertex  convex,  forehead  flattened  and  with  a  faint  centitil 
carina ;  anteocular  furrows  distinct.  Rostrum  short  and  stout,  as 
long  as  prothorax  only,  without  any  basal  dorsal  incision,  slightly 
curved  and  dilated  to  apex.  Upper  surface  with  a  stout  basal 
tubercle,  which  has  its  sides  parallel  and  its  apex  emarginate ; 
anterior  part  rugosely  punctured,  with  a  shallow  central  furrow 
containing  a  narrow  sharp  carina  which  ascends  the  basal  tubercle, 
the  raised  edges  of  the  furrow  subgranulate ;  lateral  sulci  deep, 
subequal,  the  upper  pair  meeting  at  base ;  scrobes  rather  inter- 
mediate in  position,  but  tending  to  an  inferior  direction  at  base ; 
inferior  basal  fmrow  very  broad  and  deep.  Antennce  short,  the 
scape  scarcely  reaching  eye ;  the  two  basal  joints  of  funicle  sub- 
equal.  Prothorax  somewhat  transverse,  apex  and  base  of  equal 
width,  sides  strongly  rounded,  broadest  well  before  middle, 
anterior  dorsal  margin  subtnmcate,  ocular  lobes  moderate.  Upper 
surface  convex,  closely  set  with  small  granular  tubercles,  leaving 
A  very  narrow  central  furrow  without  any  carina ;  tubercles  bare, 
shiny,  each  with  a  depressed  seta ;  interstices  with  dense  brownish 
scaling.  Elytra  ovate,  shoulders  sloping,  sides  gently  rounded, 
broadest  before  middle,  apical  processes  absent.  Upper  surface 
convex,  with  regular  rows  of  indistinct  punctures  separated  by 
small  granules ;  interval  1  with  a  row  of  granules  increasing  in 
size  towards  apex ;  intervals  2  and  4  devoid  of  tubercles ;  3,  5, 
and  7  with  complete  rows  of  small  roimded  tubercles,  those  close 
to  base  being  rather  smaller ;  interval  6  with  a  row  of  four  or 
five  similar  tubercles,  abbreviated  both  at  base  and  apex.  Legs 
with  scattered  pale  scaling,  forming  a  denser  ring  near  apex  of 
femora ;  posterior  tarsi  broiid,  spongy  beneath,  the  joints  of  the 
fiame  width,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Transvaal  :  Lydenburg  {Dr.  J.  W,  B,  Gunning). 

Type  in  the  Stockholm  Museum. 

115.  H.  NA8UTU8  F&hr. 

H.  nasiUm  F&hr.  Ofv.  K.  Vet.-Akad.  Fbrh.  1871,  p.  216. 

Long.  9-11,  lat,  4ji-5  mm. 
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Head  coi*iaceou8,  with  dense  brown  scaling,  convex  on  vertex, 
forehead  much  depressed  and  sometimes  with  a  faint  central 
carina ;  anteocular  furrows  absent.  Rostrum  not  incised  at  base, 
as  long  as  prothorax,  thick,  dilated  at  apex  and  somewhat  curved. 
Upper  surface  densely  squamose,  with  five  carime,  the  three 
central  ones  converging  towards  base  to  form  a  stout  erect 
parallel-sided  tubercle,  which  is  bifid  at  apex,  of  these  latter 
cannae  the  outer  ones  are  distinctly  angulated  above  the  insertion 
of  the  antennae  ;  both  pairs  of  lateral  sulci  uniting  at  base,  the 
lower  pair  narrow,  the  upper  broad  and  shallow  towards  base ; 
scrobes  very  shallow,  lateitd ;  inferior  basal  furrow  distinct. 
Anteniim  with  the  scape  sinuate  and  more  clavate  than  usual, 
just  reaching  eye ;  the  two  basal  joints  of  funicle  subequal,  not 
much  longer  than  the  others.  Prothoraac  strongly  transverse, 
apex  scai*cely  narrower  than  base,  sides  much  ampliated,  bixmdest 
about  middle,  dorsal  anterior  margin  slightly  convex,  ocular  lobes 
moderate.  Upper  surface  convex,  irregidarly  set  with  small 
rounded  tubercles,  leaving  a  narrow  central  furrow  containing  no 
carina  and  a  broader  smooth  space  on  either  side  of  it ;  tubercles 
bare,  with  depressed  dark  seta),  the  interstices  with  dense  fulvous 
scaling.  Elytra  ovate,  subacuminate  in  $ ,  shoulders  sloping, 
sides  somewhat  ampliated,  broadest  rather  before  middle,  apices 
separately  rounded  in  $  only.  Upper  surface  convex,  with 
regular  rows  of  strong  ocellated  punctures,  visible  through  the 
scaling ;  intervals  1 ,  3,  5,  and  7  elevated  and  with  rows  of  smooth 
elongate  tubercles,  which  are  mostly  contiguous  so  as  to  form 
distinct  costae ;  intervals  2,  4,  and  6  quite  plane ;  apices  of  tubercles, 
bare  and  with  depi*essed  pale  setae,  the  interspaces  with  dense 
fulvous  scaling.  Legs  with  sparse  fulvous  scaling,  except  on  the 
entire  apices  of  femora  which  are  densely  squamose;  posteiior 
tarsi  with  the  3rd  joint  rather  bi'oader  than  the  others,  2nd  and 
3rd  subequal  in  length,  1st  longer. 

Oramge  Riveb  Colony  :  Bothaville  (Dr,  H,  Brauns). 

Type  in  the  Stockholm  Museimi. 

The  ba^J  iuipreei.^t*il  line  on  the  nDstrum  refeired  U)  by 
FShneus  ill  hiB  dei^rijjtioii  is  caused  by  the  juoction  of  the  luwer 
pair  of  Ijitei-ul  sulci  (an  unvisiml  chni-actei"  in  this  section)  and  is  very 
different  from  that  mentioned  in  the  ease  of  7iioHiioi\  ammti*^^  iix*., 
which  ih  dne  to  the  dorsiil  approximation  of  the  anteocular  f  iiri^o^ii. 
The  eiitii-e  nbaence  of  these  latter  furiTJws  at  once  di^ing^ii^hee 
immitus  from  alt  the  other  Bj)ectes  ha\irig  tx  vo^^i  ^  ■  r,  1  ^  A  ^ 
whort  8cai)e  \  indeed  in  it8  rostral  *«tnu'ture  it  iis  nion  !<4 

to  the  long^seaped  jspecieeH  Auch  ajs  talpa^  d^c,  which  als^  h^k  the 
auteoculai'  f  uitows. 

116.  tH.  0OEONATU8  PiSfc.  a 

H,  ct^mmlm  Fist.  8tett.  mi,  ^ClS^H,  p. 

**LoTigp  11,  lat.  4*5  tiim, 
**  Ohlongv^HO^ 
*  rostrum  H\\ht\      .  .^ 
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**'  bifid  at  apex ;  forehead  depressed  and  with  an  obsolete  furrow ; 
"  prothorax  transverse,  set  above  with  cylindrical  spines  which 
"  are  truncate  and  bear  a  puncture  at  apex ;  elytra  roundedly 
"acuminate  at  apex,  granulato-striate  at  base,  simply  striate 
"  towards  apex,  suture  and  dorsal  intervals  with  a  single  row  of 
'^  granules. 

*'  Apart  from  ff.  tranwaalenaU  P^ringuey  and  the  present 
'*  speciee  no  Hippcrrhinvs  has  been  described  in  which  the  thorax 
"is  set  with  cylindrical  spines  as  in  Epichthoniiis.  But  Mr. 
"  P^nguey's  species  is  30  mm.  long  and  has  no  rostral  horn. 

"  Upper  suif ace  of  rostrum  plane,  with  two  lateral  carinse 
"  uniting  towards  the  bajse  to  form  a  bifid  horn  and  enclosing  a 
"triangular  space  which  is  faintly  carinate  in  the  middle. 
"Anterior  margin  of  thorax  faintly  bisinuate  and  with  broad 
"  ocular  lobes ;  the  cylindrical  spines  become  converted  laterally 
"  into  tubercles,  whidi  latter,  as  also  the  sharp  tubercles  on  the 
"  elytra,  bear  a  blackish  depressed  seta  which  is  set  in  a  puncture 
"  and  directed  backwards.  The  thwax  and  elytra  closely  set  with 
"  round  bare  spots.  The  underside  with  very  sparse  hairs,  squamose 
"  only  towards  the  sides.  Femora  with  a  dense  ring  of  scales  neai- 
"the  apex. 

"  Transvaal.    (Described  from  a  $  )." 

Ttpb  in  the  Dresden  Museum. 

Dr.  Faust's  statement  that  no  previously  described  species  except 
PranstHMolenM  P^r.  possesses  cylindrical  spines  on  the  thorax  is 
incorrect,  for  both  apinieoUis  Gyl.  and  ihoracicus  F&hr.  exhibit 
in  a  marked  degree  this  character,  which,  moreover,  is  not  present 
in  tranmHuUenais,  However,  caroTuUua  is  the  only  described  species 
which  has  spines  on  the  thorax  in  conjunction  with  a  rostral  horn. 

117.  H.  CONSORS  Mshl.     (Plate  lY.  fig.  4.) 

ff.  eanaors  Mshl.  1.  c.  p.  444  (1902). 

Long.  11,  lat.  5^  mm. 

Head  with  dense  brownish  scaling,  vertex  convex,  forehead 
plane  and  without  carina  or  fovea ;  anteocular  fiurows  distinct 
but  not  very  deep.  Bostrum  not  incised  at  base,  shorter  than 
prothorax  only,  veiy  little  curved,  dilated  to  apex.  Upper  surface 
closely  but  faintly  punctured,  densely  covered  with  greyish  scaling, 
with  a  laige  tubercular  horn  close  to  base,  which  is  strongly  bifid 
and  distinctly  dilated  at  apex ;  the  anterior  part  without  furrows 
and  smooth  except  for  a  vety  faint  central  carina ;  both  pairs  of 
lateral  sulci  almost  obsolete ;  scrobes  deep,  lateral  and  oblique ; 
inferior  basal  furrow  deep.  AfUermoB  short,  thick  and  squamose ; 
scape  just  reaching  eye ;  the  two  basal  joints  of  funicle  subequal, 
not  much  longer  than  the  others.  Prothorax  transverse,  apex  and 
base  of  equal  width,  sides  strongly  rounded,  broadest  rather  before 
middle,  with  a  transverse  impression  near  apex,  dorsal  anterior 
margin  truncate,  ocular  lobes  well  developed.  Upper  surface 
convex,  fairly  closely  set  with  small  rounded  tubercles,  leaving  a 
narrow  central  furrow  without  a  carina ;  tubercles  bare  and  with 
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very  short  <lepressetl  pale  setffi,  the  intei'^iticw  with  thick  grey 
scaling.  Ehjtra  short  oviite,  shoulders  sloping^  8rde«  distinctly 
ronnilecl,  bitrndest  about  mjilrlJey  apical  processes  absf^nt.  Upper 
iiiirface  convex,  with  rIihIIow  j^tinie  containing  very  inrli^inct 
punctures*  separated  by  small  grfinnles ;  tliese  diaappeaix  towards 
apex  and  aiie  no nn ally  bidden  hy  the  scJiling';  intervals  evenly 
misetl  and  with  regulai*  and  complete  rows  of  small  ^epai'ated 
jyfrannhu*  tuljercles,  those  on  intervals  3  and  5  being  often  more 
distiint ;  tubei'cles  I'onndefl,  bai'e  and  shiny,  each  with  a  veiy  short 
depressed  seta,  the  interstices  variegated  with  large  patches  of 
pile  sciding^  the  most  conspicnous  of  whicli  is  a  large  trans vei-se 
pitch  at  the  summit  of  the  declivity.  Legs  with  pale  scaling 
which  is  thicker  ne*u'  apex  of  femorjt  \  the  posterior  tarsi  shoit 
and  bi^idj  the  three  bnsid  joints  snbequah 

Tiuxsvaal:  Lydenbnrg. 

Type  in  the  British  Mnseum, 

Allied  to  vioniior  Flhr.,  from  which  it  may  he  di*?tingnished  by 
its  diffei'ent  shape,  the  elytra  being  sliorter  and  bixKider;  its 
intervals  2  and  4  nine  also  i-egularly  grannlate  j  and  the  central 
car  ilia  on  the  rostrum  is  almost  obsolete. 

118.   H.  CXJENICULATUB  Fihr. 

//.  Gornmdatm  Ffllhr.  Ofv.  K.  Vet.-Akad.  Forh,  1871,  p.  21 5» 

Long.  10-15,  lat.  4|-6  mm, 

He(fd  ckssely  but  sliallowly  punctured  n.nd  with  dense  bi-owii 
scaling,  vei-tex  convex,  foi^head  strongly  depressefl  and  with  a 
moi*6  or  less  distinct  cent  ml  carina ;  anteocidar  fiimows  deep, 
approaching  veiy  closely  above ^  being  separated  oidy  by  a  nniTow 
cjii'ina.  Rostrum  not  sepirnted  fi'om  head  by  a  complete  trans- 
vei'se  incision,  as  long  its  pi^othoiux,  thick,  strongly  cui^^ed, 
giiidually  dilated  to  apex.  Upper  surface  rugosely  punctured 
and  tlensely  scjuamose,  with  five  nan*ow  caiinse,  the  median  one 
stiTiight  and  distinct,  the  othei'S  nndidating  and  sometimeii 
indistinct,  the  thi^e  centiwl  ones  converging  at  btise  to  form  a 
stout  prominent  tnbei'cle,  which  is  strongly  bifid  at  apex.  Behind 
the  tubeix^le  is  a  shoii;  centnil  carina  continuous  with  that  on 
foi'ehead  ;  latend  sidci  distinct,  the  upper  piir  leather  broad ei^  ancl 
deeper  and  tmiting  at  base ;  scrobew  deep,  kitenil  and  obliqiie ; 
infei'ior  has*tl  fuii^w  veiy  deep,  A  nlenn^c  shoH  and  thick,  clothed 
with  fairly  dense  pale  setfe  ;  scape  barely  reaching  eye ;  the  two 
bnsial  joints  of  funicle  suljeqnal,  Froth^ra^c  very  naii'ow  in 
comparison  with  the  elytni,  as  long  as  broa^i,  ape>  scjircely 
naii-ower  than  bai^e,  sides  ix>unfted,  Iti'oadest  >s^ell  beforie  midfile, 
liorsjrl  anterior  margin  ti'uucMte  or  ^'i-ili^lv  rriTivp:;,  nr-nJar  lob^ 
pi'ominent.     Upi>er  surface  convex,  ):     >  i    r^  , ,,  iy  put  ^th 

small  roonded  tuheiicles.  le^k  virig  a  dHH^^'^^^H!^  ec^tml 
funtiw  witlioiit  any  wtnna  ;  tuiierulefU^P^^^^k  *  ^!«|in^*rted 
seta,  the  inteiNticew  w^ith  flenHi«i  bin* 
little  nanT>werin  <|^slionl4i[ 
nnipliated, 
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surCaoe  convex,  the  sulci  contaming  rows  of  deep  punctures  clearly 
visible  through  the  scaling ;  the  intervals  of  even  height,  each 
with  a  row  of  large,  rather  distant  granules,  which  are  shiny  and 
bear  depressed  pale  setie,  the  interspaces  with  dense  brownish  or 
greyish  scaling.  Leg%  thickly  clothed  with  brownish  scaling, 
forming  a  rather  denser  ring  near  apex  of  femora ;  posterior  tarsi 
with  the  joints  all  of  the  same  width,  2nd  and  Sni  subequal  in 
length,  1st  a  little  longer. 

Orange  Riveb  Colony  :  Bothaville  (2>r.  H,  Brauna).  Trans- 
vaal :  Pretoria  (W.  L.  ZHstarU)^  Lydenburg.  Mashonaland  : 
JJmtah  {A.  Bodong). 

Type  in  the  Stockholm  Museum. 

119.  H.  PROPiNQUUS,  sp.  nov.    (Plate  IV.  fig.  5.) 

Long.  12-14,  lat.  5^-7  mm. 

Head  covered  with  dense  grey  scaling,  convex  on  vertex,  fore- 
head strongly  depressed  and  with  a  distinct  central  carina ;  ante- 
ocular  furrows  deep,  approximated  above.  Bostrum  not  com- 
pletely cut  off  from  head  by  a  transverse  incision,  slightly  curved 
and  dilated  towards  apex.  Upper  surface  densely  squamose,  with 
five  carinas,  the  central  one  being  narrower  than  the  others,  the 
three  median  carinse  converge  near  base  to  form  a  prominent 
tubercle  which  is  distinctly  bifid  at  apex ;  behind  the  tubercle  is 
a  short  carina  continuous  with  that  on  forehead ;  upper  lateral 
snki  faroad,  deep  and  uniting  at  base,  the  lower  pair  much 
diallower,  shorter  and  narrower ;  scrobes  deep,  lateral  and  oblique ; 
inferior  basal  furrow  distinct.  Antennce  short  and  thick,  clothed 
with  pale  setie ;  scape  barely  reaching  eye ;  the  two  baaed  joints 
of  f  unicle  subequal.  Frothorax  transverse,  apex  rather  narrower 
than  base,  sides  rounded,  broadest  somewhat  before  middle,  dorsal 
anterior  margin  slightly  convex,  ocular  lobes  moderate.  Upper 
surface  convex,  moderately  closely  set  with  small  rounded  tubercles, 
leaving  an  indistinct  central  furrow  containing  no  carina ;  apices 
of  tubercles  bare  and  with  short  depressed  pale  setie,  the  inter- 
stices with  dense  grey  scaling.  Elytra  ovate,  a  little  narrower  in 
cf,  shoulders  roundedly  prominent,  sides  slightly  ampliated, 
broadest  rather  before  middle,  apical  processes  absent.  Upper 
snr&oe  ccmvex,  with  shallow  sidci  containing  rows  of  small 
punctures,  whidi  are  normally  quite  concealed  by  the  scaling ; 
the  intervals  of  even  height,  each  with  a  row  of  small,  fairly 
doeely-set  granules,  bearing  pale  depressed  setae,  the  interspaces 
with  dense  grey  scaling.  Legs  with  sparse  greyish  scaling,  forming 
a  denser  ring  near  apex  of  femora ;  posterior  tarsi  with  the  joints 
of  about  the  same  width,  2nd  and  3rd  subequal,  1st  rather  longer* 

Mashonaland:  Salisbury. 

Type  in  the  British  Museum. 

Very  closely  allied  to  eomiettUUue  Ffthr.,  of  which  it  is  the 
northern  representative.  It  may  be  distinguished  from  that 
species  by  the  following  characters:  the  rostrum  is  not  nearly 
so  deep  and  much  less  curved,  the  inferior  basal  furrow  much 
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shallower ;  the  prothorax  is  distinctly  broader ;  the  sulci  oo  iht 
elytra  are  shallower,  and  the  punctures  in  them  smaller  and  quite 
hidden  by  the  scaling ;  the  granules  on  the  intervals  are  smaller 
and  more  closely  set. 

A  common  species  at  Salisbuiy,  where  it  feeds  on  several  knr 
herbaceous  plants,  but  especially  on  a  species  of  Pseudartkrim. 

120.  H.  BiMACULATUS  Mshl.     (Plate  IV.  fig.  6.) 

ff.  himaculatua  Mshl.  1.  c.  p.  456  (1902). 

Long.  lOi-12,  lat.  4^-6 J  mm. 

Head  convex,  closely  and  distinctly  punctured  and  with  thin 
yellowish  scaling,  forehead  with  a  small  bare  smooth  spot  near 
base  of  rostrum ;  anteocular  furrows  absent.  Rostrum  not  incased 
at  base,  as  long  as  prothorax  only,  scarcely  curved  and  sli^tly 
dilated  towards  apex.  Upper  surface  convex,  with  a  fine  smooth 
central  carina  and  two,  much  less  distinct,  on  either  side ;  ktenl 
sulci  broad  and  shallow,  uniting  at  base,  where  the  central  part  o£ 
the  rostrum  is  slightly  raised  so  as  to  form  a  rudimentary  basd 
tubercle;  scrobes  shallow,  lateral  and  oblique;  inferior  basal 
furrow  absent.  Anten/Mx  rather  longer  in  the  6 ;  scape  readiing 
the  posterior  margin  of  eye ;  the  two  basal  joints  of  f unide  sob- 
equal.  Prothorax  in  the  (S  &  little  broader  than  long,  the  l^igth 
being  equal  to  the  width  of  both  base  and  apex ;  in  the  $  dis- 
tinctly transverse,  the  length  being  shorter  than  the  width  of 
base  or  apex ;  sides  strongly  rounded,  broadest  about  middle, 
dorsal  anterior  margin  sinuate;  ocular  lobes  almost  obsolete. 
Upper  surface  convex,  closely  set  with  low  granular  tuberdes, 
bearing  depressed  pale  setie  and  leaving  a  very  narrow  coitnil 
furrow  without  any  carina;  scaling  brown,  with  three  narrow 
pale  lines.  Eh/tra  ovate  and  acuminate  posteriorly  in  $ ,  narrower 
and  subelliptical  in  cf ,  shoulders  sloping,  sides  rounded,  broadest 
rather  before  middle,  apical  processes  absent.  Upper  sur&oe 
convex,  with  shallow  stri»  containing  regular  rows  of  small 
punctures ;  intervals  all  equally  raised,  each  bearing  a  sin^e  row 
of  shiny  setigerous  granules,  which  are  largest  near  baise  and 
rapidly  diminish  in  size  towards  apex ;  scaling  dense,  variegated 
brown  and  grey,  with  a  small  but  conspicuous  white  spot  at  the 
declivity  on  the  third  interval.  Legs  with  fine  grey  pubescence ; 
intermediate  tibiee  curved  internally  just  before  apex,  but  much 
more  markedly  so  in  the  c^ ;  this  sex  also  has  the  posterior  tibi» 
very  strongly  compressed  laterally  just  before  apex ;  posterior 
tarsi  with  the  2nd  joint  a  trifle  narrower  than  the  others,  2nd 
and  drd  subequal,  1st  joint  very  long  and  broad  in  cf  >  longer  than 
2nd  and  3rd  together,  but  normal  in  $ . 

Mashonaland:  Salisbury. 

Type  in  the  British  Museum. 

The  strong  compression  of  the  posterior  tibi»  of  the  nude  is  a 
character  which,  so  far  as  I  am  aware,  does  not  occur  elsewhere 
in  the  genus ;  the  striking  difference  in  the  posterior  tarsi  of  the 
two  sexes  is  also  very  unusual. 
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121.  H.  CEEVINU8,  sp.  nov.     (Plate  IV.  fig.  7.) 

Long.  10-12,  lat.  4-5j  mm. 

Head  deeply  set,  flattened  on  foi*ehead,  with  close  shallow 
punctuation  and  dense  fulvous  scaling ;  anteocular  furrows  absent. 
Rostrum  as  long  as  prothorax,  stout,  thick,  scarcely  curved  and 
gradually  dilated  to  apex.  Upper  surface  punctured  and  scaled 
like  the  head,  with  a  very  faint  abbi^eviated  central  carina  and  a 
stronger  one  on  either  side  of  it,  which  converge  towards  base  to 
form  a  low  prominence  (more  strongly  developed  in  $  ) ;  lateral 
sulci  rather  broad  and  shallow,  uniting  at  base;  scrobes  very 
shallow,  lateral  and  oblique ;  inferior  basal  furrow  present  but  not 
well  developed.  AiUe^iiuB  piceous,  with  fine  pale  setie;  scape 
reaching  posterior  margin  of  eye ;  the  two  basal  joints  of  f unicle 
subequal.  Froihorax  distinctly  transverse,  apex  and  base  of  equal 
width,  with  a  shallow  constriction  close  to  former,  sides  rounded, 
broadest  about  middle,  anterior  margin  truncate  or  slightly 
concave;  ocular  lobes  feeble.  Upper  surface  convex,  closely  set 
with  small  granules,  and  without  any  distinct  central  furrow ; 
granules  bare,  shiny,  each  with  a  depi*essed  fulvous  seta,  the 
interstices  with  fulvous  scaling,  except  for  three  narrow  longi- 
tudinal white  lines.  EU/tra  ovate,  much  broader  in  $ ,  in  which 
they  are  distinctly  acuminate  apically,  shoulders  sloping,  sides 
rounded,  broadest  rather  before  middle,  apical  processes  absent. 
Upper  surface  convex,  with  broad  shallow  sulci,  containing  regular 
rows  of  ooellated  punctures  which  are  almost  hidden  by  the 
scaling;  the  intervals  equally  raised  and  very  slightly  costate; 
the  extreme  lateral  intervals  alone  with  f^t  traces  of  low 
granules;  the  dorsal  intervals  entirely  without  granules,  which 
are  replaced  by  regular  rows  of  depre^ed  pale  setae ;  scaling  veiy 
dense  and  even  throughout,  of  a  fulvous-grey  or  brown  colour. 
Legs  thinly  clothed  with  pale  setae;  posterior  tarsi  narrow, 
elongate,  the  3rd  joint  rather  broader  than  the  others,  1st  joint 
longer  than  2nd,  and  2nd  than  3rd. 

Change  River  Colony  :  Dewetsdorp  (Dr.  H,  BrcMns\ 
Kronstad  [S.  A.  Mus.].     Transvaal  :  Lydenburg. 

Types  —  cJ  in  the  British  Museum  ;  $  in  the  Stockholm 
Museum. 

In  addition  to  the  A^  (S6  oi  this  species  kindly  sent  me  by 
Dr.  Bxauns,  I  have  received  a  Transvaal  example  from  Dr.  Walter 
Horn ;  there  are  3  cf  cf  in  the  S.  African  Museum,  but  the  only 
$  I  have  yet  seen  is  tliat  at  Stockholm. 

The  characters  given  in  the  key  sutficiently  distinguish  this 
species  from  bimactUatue  Mshl.  Of  the  other  species  with 
elongate  scapes,  talpa  F&hr.  is  the  only  one  which  at  all  resembles 
it.  Apart  from  its  rudimentary  rostral  tubercle,  cervinus  may  be 
separated  from  talpa  by  its  much  longer  and  narrower  tarsi,  in 
which  the  joints  are  of  diffei-ent  proportionate  length ;  and  also 
by  the  apioal  constriction  of  the  thorax,  which  causes  the  anterior 
margin  to  have  a  slightly  upturned  appearance  which  is  very 
characteristic  of  the  sp^ies. 
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122.  tH.  TALPA  F&hr. 

H,  Udpa  F&hr.  Of  v.  K.  Vet.-Akad.  Fdrh.  1871,  p.  217. 

Long.  8^-10,  lat.  4-4J  mm. 

Head  coriaceous,  squamose,  convex  on  vertex,'forehead  flattened 
and   with  a  short  central    stria;    anteocular    furrows  absent. 
Bosirum  not  cut  off  from  head  at  base,  as  long  as  prothoras, 
thick,  ciu^ved  and  dilated  towards  apex.   Upper  surface  squamosa, 
with  five  carinsB,  the  outer  ones  uniting  apically  and  the  three 
central  ones  converging  towards  base  to  form   a  stout  erect 
tubercle,  which  is  more  or  less  strongly  dilated  to  apex  and  there 
emarginate ;   the  central  carina  abbreviated  anteriorly ;   lateral 
sulci  shallow,  especially  the  lower  pair  which  is  much  narrower 
than  the  upper,  both  pairs  unite  at  base ;  scrobes  lateral,  very 
shallow  ;  inferior  basal  furrow  deep.    Antennm  with  scape  reaching 
the  middle  of  eye;    the  two  basal  joints  of  funicle  subequal. 
Proihcraac  as  long  as  broad  in  (J ,  transverse  in  J ,  apex  almost  as 
broad   as   base,    sides  rounded,   broadest  about   middle,   dorsal 
anterior  margin  truncate ;  ocular  lobes  moderate.     Upper  surface 
convex,  closely  set  with  small  rounded  granules,  leaving  a  very 
narrow  central  furrow  without  any  carina ;  granules  bare,  each 
with  a  depressed  pale  seta,  the  interstices  with  brown  scaling 
except  for  three  narrow  longitudinal  white  lines.     Elytra  ovate, 
subacuminate  in    $ ,  shoulders  sloping,  sides  rounded,  broadest 
rather  before  middle,  apical  processes  absent.     Upper  surface 
convex,  with  shallow  sulci,  containing  rows  of  indistinct  punc- 
tures separated  by  minute  granules ;   the  intervals  all  of  even 
height,  each  with  a  row  of  small  low  granules,  which  are  shiny 
and  bear  depressed  pale  setas,  the  interspaces  with  dense  brown 
scaling  variegated  with  grey ;  on  the  juxta-sutural  intervals  the 
granules  are  not  so  distinct  as  towards  the  sides.     Legs  with  grey 
scaling ;  posterior  tarsi  with  the  joints  of  about  the  same  width, 
2nd  and  3rd  subequal  in  length,  1st  longer. 

Transvaal  :  Lydenburg  [don.  Dr.  J,  W,  B.  Gunning],  Mashoxa- 
land:  Marandella's  (6000  ft).  Port.  E.  Africa:  Delagoa  Bay 
{H,  Junod). 

Ttpb  in  the  Stockholm  Museum. 

This  species  appears  to  vary  a  good  deal  in  the  development  of 
the  rostral  horn.  In  my  Mashonaland  examples  this  horn  is 
comparatively  small,  almost  parallel-sided  and  very  slightly  emar- 
ginate apically.  In  the  series  taken  by  Wahlberg  (presumably  in 
the  Transvaal)  it  is  distinctly  longer  and  dilated  apically,  and  in 
one  specimen  the  dilatation  is  much  more  strongly  marked  than 
in  the  rest. 

\n.  H.  viciNus  Mshl.     (Plate  IV.  fig.  8.) 

(L  vicinus  Mshl.  1.  c.  p.  452  (1902). 

Ix>ng.  10,  lat.  5  mm. 

Head  convex,  densely  covered  with  brown  scaling,  forehead 
without  fovea  or  carina;  anteocular  furrows  absent.  Rostrum 
not  incised  at  base,  short  and  thick,  shorter  than  the  prothorax^ 
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scarcely  curved,  strongly  dilated  from  base  to  apex,  a  little  more 
slender  in  <J  than  in  $ .  Upper  surface  with  a  short  basal 
tubercle  which  has  its  sides  subparallel  and  its  apex  sharply 
bifurcated;  anterior  portion  almost  plane,  rugosely  punctured, 
and  with  a  faint  carina  running  from  the  middle  back  to  the  apex 
of  the  tubercle ;  lateral  sulci  indistinct,  the  upper  pair  uniting  at 
base ;  scrobes  shallow,  lateral  and  oblique  ;  inferior  basal  f uii-ow 
very  deep.  Antermof  with  scape  reaching  to  about  middle  of  eye ; 
the  two  basal  joints  of  funicle  subequal.  Frothorax  rather  trans- 
verse, apex  about  as  wide  as  base,  sides  strongly  rounded,  broadest 
about  middle,  dorsal  anterior  margin  truncate ;  ocular  lobes  very 
feeble.  Upper  surface  convex,  closely  set  with  small  granulas, 
the  central  furrow  being  almost  obsolete ;  granules  bare,  shiny, 
and  with  depressed  pale  setse,  the  interstices  with  brown  scaling 
and  three  pale  longitudinal  lines.  Elytra  short  ovate,  broadest 
before  middle,  shoulders  sloping,  bluntly  rouhded  apically  in  c^ , 
subacuminate  in  $ ;  apical  processes  absent.  Upper  surface  convex, 
distinctly  sulcate,  the  sulci  with  rows  of  oceUated  punctiu^es,  some- 
times hidden  by  the  scaling ;  intervals  carinate,  but  especially 
3,  5,  and  7,  which  are  rather  higher  than  the  others ;  intervals  1 
and  2  with  no  granules,  but  with  regular  rows  of  recumbent 
setae ;  the  other  intervals  have  rows  of  minute  setigerous  granules, 
which  disappear  near  apex  and  are  there  replaced  by  depressed 
setie;  scaling  dense,  variegated  brown  and  grey,  granules  bare  and 
shiny.  Legs  with  scattered  pale  scaling  and  without  a  femoral 
ring ;  posterior  tarsi  with  the  2nd  joint  rather  narrower  than  tho 
adjoining  ones,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Natal:  Estcourt. 

Type  in  the  British  Museum. 

A  fairly  common  species  in  the  uplands  of  Natal,  where  it 
replaces  its  near  ally  talpa  F&hr.  This  latter  species  differs  in 
having  the  intervals  on  the  elytra  less  raised  and  of  even  height, 
and  it  also  has  a  fovea  on  the  forehead. 

124.  H.  BREVis  Mshl.     (Plate  IV.  fig.  9.) 

H.  brevU  Mshl.  1.  c.  p.  450  (1902). 

ffead  convex  on  vertex,  which  is  closely  and  distinctly  punc- 
tured ;  forehead  flattened,  with  fine  convergent  plications  and  a 
short  low  central  carina  near  the  rostrum  beaiing  a  single  fovea ; 
anteocular  furrows  absent.  Hostrum  not  incised  at  l^tse,  short 
and  thick,  as  long  as  prothorax  only,  slightly  curved.  Upper 
surface  with  a  stout  basal  tubercle  which  has  its  sides  rather  con- 
vergent and  its  apex  sharply  bifurcated;  anterior  part  almost 
idane,  rugosely  punctured,  and  with  a  very  faint  short  carina ; 
kteral  sulci  broad  and  distinct,  uniting  at  base ;  scrobes  lateral 
and  curved ;  inferior  basal  furrow  very  deep.  AnteniHe  with 
scape  reaching  to  about  middle  of  eye ;  the  two  basal  joints  of 
funicle  subequal.  Prothorax  transverse,  the  length  equal  to  the 
width  at  base,  which  is  as  broad  as  the  apex ;  ocular  lobes  distinct. 
Upper  surface  convex,  closely  set  with  low  granules,  each  bearing 
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a  pale  depresAed  seta ;  scalmg  brown,  with  three  narrow  and 
indistinct  paler  lines.  Elytra  very  short,  ovate,  sides  strongly 
rounded,  broadest  before  middle,  acuminate  behind  (  $  ),  shoulders 
rounded,  apical  processes  absent.  Upper  surface  rather  convex, 
stri»  with  rows  of  shallow  subretictdate  fovece,  intervals  evenly 
raised  and  with  large,  very  depressed,  shiny,  distant  granules, 
which  bear  depressed  pale  setae ;  scaling  not  very  dense,  yellowish 
brown.  LegB  with  scattered  pale  scaling,  forming  a  denser  ring 
at  apex  of  femora ;  posterior  tarsi  with  the  three  basal  joints  of 
about  the  same  width,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony. 

Type  in  the  British  Museum. 

126.  H.  INCBRTU8  Mshl.      (Plate  IV.  fig.  10.) 

//.  inoerUM  Mshl.  1.  c.  p.  454  (1902). 

Long.  10,  lat.  ^\  mm. 

Head  with  dense  brown  scaling,  vertex  convex  and  closely 
punctiu^,  forehead  strongly  depressed,  indistinctly  punctured 
and  without  a  fovea  or  carina;  anteocular  furrows  obsolete. 
Rostrum  not  incised  at  base,  short  and  thick,  about  as  long  as 
prothorax  only,  scarcely  curved  and  strongly  dilated  to  apex. 
Upper  surface  with  a  stout  basal  tubercle,  which  has  its  sides 
subparallel  and  its  apex  sharply  bifid;  anterior  part  slightly 
excavated,  closely  pimctured,  and  with  a  narrow  but  distinct 
central  carina  which  ascends  the  tubercle ;  lateral  sulci  meeting 
at  base,  the  upper  pair  broad  and  shallow,  the  lower  narrower  and 
deeper ;  scrobes  lateral  and  curved  ;  inferior  basal  f lurow  broad 
and  deep.  Antennae  with  scape  reaching  the  posterior  margin  of 
eye ;  the  second  joint  of  f  unicle  rather  longer  than  first.  Prothorax 
transverse,  its  length  equal  to  the  width  of  both  base  and  apex, 
sides  rounded,  broadest  about  middle,  dorsal  anterior  margin 
truncate,  ocular  lobes  feeble.  Upper  surface  convex,  fairly  closely 
set  with  small  separated  conical  tubercles,  arranged  in  more  or 
less  irregular  longitudinal  rows  and  leaving  a  narrow  central 
furrow  without  any  carina ;  tubercles  black,  shiny,  and  each  with 
a  depressed  dark  seta,  the  interstices  with  uniform  brown  scaling. 
Elytra  ovate,  shoulders  sloping,  sides  distinctly  rounded,  broadest 
before  middle,  $  more  acuminate  posteriorly  than  6  ;  apical 
processes  absent.  Upper  surface  convex,  with  faint  striae  con- 
taining rows  of  indistinct  pimctures,  sometimes  separated  by 
minute  granules;  intervals  1,  3,  5,  and  7  with  regular  and  com- 
plete rows  of  granules  ;  intervals  2,  4,  and  6  without  any,  or  at 
most  a  few  isolated,  granules  ;  granules  black,  shiny,  each  with  a 
depressed  dark  seta ;  scaling  thin,  uniform  brown.  Lege  black, 
with  sparse  brownish-grey  scaling  and  a  paler  ring  near  apex  of 
femora ;  posterior  tarsi  with  the  3rd  joint  rather  broader  than  the 
other  two,  2nd  and  3rd  subequal,  1st  longer. 

Mashonaland:  Salisbury,  Marandella's. 
Type  in  the  British  Museum. 

From  the  other  long-scaped  species  having  a  rostral  tubercle, 
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incerHis  may  be  distinguished  by  the  sparser  and  more  elevated 
granules  on  the  prothorax,  the  almost  entire  absence  of  granules 
on  intervals  2,  4,  and  6  of  the  elytra,  and  the  much  larger  and 
more  distant  granules  on  the  remaining  intervals. 

126.  H.  A&EXABius  F&hr. 

ff.  arenariua  FShr.  Ofv.  K.  Vet.-Akad.  Forh,  p.  210  (1871). 

Long.  12,  lat.  5j|-6  mm. 

Hecui  convex  on  vertex,  forehead  flattened  and  usually  with  a 
shallow  central  fovea,  punctuation  close  and  deep  but  hidden 
beneath  the  dense  brown  scaling;  anteocular  furrows  obsolete. 
nostrum  not  incised  at  base,  about  as  long  as  prothorax  only, 
very  little  curved.  Upper  surface  with  three  narrow  and 
slightly  undulating  carinse  converging  towards  base,  which  is 
higher  than  the  plane  of  foreh^id,  punctuation  coarse  but 
hidden  by  the  scaling;  lateral  sulci  distinct,  the  upper  pair 
broader  and  meeting  at  base ;  scrobes  lateral  but  not  very 
oblique;  inferior  basal  furrow  very  deep.  Antemux  piceous, 
setose;  scape  curved,  exceeding  the  anterior,  but  not  the  pos- 
terior, margin  of  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  in  c^  slightly  broader  than  long,  the  length  a  little 
greater  than  the  width  at  base;  in  $  more  transverse,  the 
length  less  than  the  width  at  base ;  apex  narrower  than  base, 
sides  moderately  rounded,  broadest  about  middle,  dorsal  anterior 
Biargin  truncate ;  ocular  lobes  feebly  developed.  Upper  surface 
convex,  closely  set  with  small  rounded  granules,  leaving  a  narrow 
central  furrow  without  a  carina ;  granules  bare,  interstices  with 
thick  brown  scaling.  Elytra  ovate  in  cJ,  broader  and  more 
convex  in  $ ,  shoulders  sloping,  sides  moderately  rounded, 
broadest  about  middle,  apical  processes  very  short  in  $ ,  absent 
in  cJ .  Upper  surface  convex,  sulcate,  the  sulci  containing  rows 
of  large  shallow  punctures  with  minute  intervening  granules ; 
inten^ls  all  equally  raised,  each  having  a  single  row  of  granules 
bearing  short  depressed  pale  setae ;  scaling  dense,  dark  brown, 
partly  concealing  the  sculpturing  of  the  sulci.  Legs  with  dense 
scaling  except  on  basal  half  of  femora  which  is  finely  setose ; 
the  legs  are  markedly  thicker  in  the  c^  and  the  tibise  are  more 
curved,  the  hind  pair  having  a  strong  tooth  before  middle  on  the 
interior  edge ;  posterior  tarsi  with  the  2nd  joint  slightly  narrower 
than  the  others,  2nd  and  drd  subequal  in  length,  the  1st  longer. 

Matabeleland  :  Bulawayo  {J,  P.  Cregoe  d&  F,  Eyles), 

Type  (a  $  )  in  the  Stockholm  Museum. 

The  peculiar  structure  of  the  hind  tibiae  will  enable  the  cf  of 
this  species  to  be  easily  recognised ;  the  $  has  only  a  slight 
indication  of  the  tibial  tooth.  In  size  and  general  shape  the 
species  has  much  the  appearance  of  comiciUatus  F&hr. 

127.  H.  SERisaRANosus  Gyl. 

ff.  seriegranosus  Gyl.  Schh.  Gen.  Cure,  v,  p.  772  (1840). 
Long.  11,  lat.  4  mm. 
Pboc.  Zool.  Soc.— 1904,  Vol.  I.  No.  IX.  9 
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Head  convex,  closely  and  rather  rugosely  punctured  throughout, 
forehead  flattened,  but  without  fovea  or  carina ;  eyes  unusually 
large,  the  space  between  them  narrower  than  the  base  of  rostrum ; 
anteocvdar  furrows  entirely  absent.  Roatrum  rather  shorter  in  $ , 
not  incised  dorsally  at  base,  as  long  as  prothorax,  comparatively 
slender  and  almost  straight.  Upper  surface  with  five  narrow  low 
carinfe,  the  interspaces  coarsely  punctured  and  with  fine  suberect 
setae ;  lateral  sulci  deep  and  subequal  in  length,  the  upper  pair 
parallel,  but  each  one  running  into  the  basal  impression ;  scrobes 
lateral,  sinuate ;  inferior  basal  furrow  absent.  A  ntennce  elongate, 
with  scape  reaching  posterior  margin  of  eye ;  the  two  basal  joints 
of  f  unicle  subequal.  Frothoraa:  as  long  as  broad  in  S  j  shorter 
and  slightly  transverse  in  $ ,  apex  narrower  than  base,  sides 
slightly  rounded,  broadest  behind  middle,  dorsal  anterior  mai^gin 
truncate ;  anteocular  lobes  feeble.  Upper  surface  convex,  fairly 
closely  set  with  small  tubercles  which  are  cylindrical  on  disk  but 
lower  and  rounded  towards  the  sides;  central  furrow  narrow, 
ill-defined,  and  without  a  carina;  tubercles  bare,  each  with  a 
suberect  dark  seta,  the  interstices  with  brownish-grey  scaling. 
Elytra  subelliptical  in  c^,  ovate  in  $,  shoulders  dk)ping,  sides 
moderately  rounded,  more  so  in  $ ,  broadest  before  middle  in  $ , 
about  middle  in  c^;  apical  processes  absent.  Upper  surface 
convex,  with  regular  rows  of  fine  closely-set  punctures ;  intervals 
all  similar,  bearing  complete  rows  of  large,  roimded  and  distant 
granules,  each  bearing  a  depressed  pale  seta ;  scales  greyish,  verf 
small  and  thinly  scattered.  Ltga  slender,  elongate,  sparsely 
clothed  with  white  setse ;  posterior  tarsi  long  and  narrow,  the 
3rd  joint  broadest,  being  strongly  lobate,  Ist  joint  elongate, 
rather  broader  than  2nd  and  almost  as  long  as  2nd  and  3rd 
together. 

Cape  Colony. 

128.  tH.  L0NGULU8  Gyl. 

H,  longvhia  Gyl.  Schh.  Gen.  Cure.  v.  p.  773  (1840). 

Head  convex,  densely  and  rugosely  punctured,  sparsely  squa- 
mose ;  anteocular  furrows  absent.  Rostrum  not  incised  at  base, 
as  long  as  prothorax,  slightly  curved,  sides  almost  parallel 
throughout,  very  little  dilated  at  apex.  Upper  surface  with  five 
narrow  carinas,  the  three  median  ones  being  almost  smooth  and 
continuous  throughout,  the  lateral  ones  undulating ;  upper  lateral 
sulci  meeting  at  base  and  longer  than  the  lower ;  scrobes  lateral, 
shallow  ;  inferior  basal  furrow  absent.  ArUenncB  with  the  scape 
reaching  posterior  margin  of  eye ;  the  two  basal  joints  of  funicle 
subequal.  Prothorax  longer  than  broad,  base  a  little  narrower 
than  apex,  sides  modei'ately  rounded,  broadest  at,  or  a  little 
before,  middle,  dorsal  anterior  mai^in  slightly  emarginate ;  ocular 
lobes  moderately  developed.  Upper  surface  slightly  convex, 
closely  set  with  rounded  subdepressed  tubercles,  leaving  a  very 
narrow  central  furrow  without  any  carina;  tubercles  bare  and 
with  setigerous  punctures,  the  interstices  with  grey  scaling  and 
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three  indistinct  paler  lines.  Elytra  narrowly  ovate,  shoulders 
very  sloping,  sides  slightly  rounded,  broadest  before  middle,  the 
apices  conjointly  rovmded.  Upper  surface  convex,  with  shallow 
sulci  containing  rows  of  graniiles,  the  intervals  slightly  convex 
and  set  with  rows  of  small  remote  tubercles  bearing  long  black 
setee,  the  interspaces  with  sparse  grey  and  white  s^ing.  Legs 
rather  long,  with  thin  greyish  setae;  posterior  tarsi  with  the 
ist  joint  elongate,  2nd  and  3rd  subequal. 

Cape  op  (Jood  Hope  {Dr^ge), 

Ttpe  in  the  Stockholm  Museum. 

I  have  seen  only  the  single  example  at  Stockholm  from  Dr^ge's 
collection.  F&hrseus  distinguishes  this  species  from  seriegranostis 
Gyl.,  to  which  it  is  closely  allied,  by  its  much  smaller  size  and 
convex  forehead,  by  the  prothorax  being  ampliated  at,  or  a  little 
before,  middle,  and  its  apex  not  being  narrower  than  the  base. 

129.  tH.  SJOSTEDTI,  sp.  nov. 

Long.  12,  lat.  5  mm. 

Head  convex,  bare,  closely  and  strongly  punctured,  forehead 
with  a  faint  central  impression;  anteocular  furrows  absent. 
Rastrum  not  incised  at  base,  bs  long  as  prothorax,  comparatively 
slender,  slightly  curved  and  scarcely  dilated  towards  apex.  Upper 
surface  with  five  narrow  straight  carina ;  lateral  sulci  not  uniting 
at  beae,  the  upper  pair  very  narrow  and  elongate,  the  lower  pair 
shorter,  broader  and  deeper ;  scrobes  lateral,  shallow ;  inferior 
basal  furrow  absent.  AnteiwuB  very  long  and  slender,  the  scape 
exceeding  the  posterior  margin  of  eye;  second  joint  of  funicle 
distinctly  longer  than  first.  Prothorax  shghtly  broader  than 
long,  apex  narrower  than  base,  sides  rounded,  broadest  rather 
before  middle,  dorsal  anterior  margin  truncate;  ocular  lobes 
almost  obsolete.  Upper  surface  nearly  plane,  moderately  closely 
set  with  low  roimded  granules,  leaving  a  very  narrow  and  in- 
distinct central  furrow ;  granules  bare,  with  short  depressed  pale 
8et»,  the  interstices  with  only  a  few  scattered  white  scales 
towards  the  sides.  Elytra  very  elongate  ovate,  shoulders  sloping, 
sides  moderately  rounded,  broadest  before  middle;  apical  processes 
absent.  Upper  surface.convex,  with  shallow  sulci  containing  rows 
of  small  granules,  the  intervals  similar,  slightly  convex,  and  each 
with  a  regular  row  of  separate  rounded  granules,  bearing  very 
short  depressed  set* ;  the  interspaces  with  very  sparse  minute 
white  soUes.  Legs  very  long  and  slender,  piceous,  and  with 
scattered  pale  setce ;  posterior  tarsi  elongate,  the  3rd  joint  much 
broader  than  the  others,  2nd  narrower  and  much  shorter  than  1st, 
but  subequal  to  3rd  in  length. 

Cape  Colony  :  Gavios  {Westring — coU.  Schdnherr), 

Type  in  the  Stockholm  Museum. 

Very  similar  in  genei-al  facies  to  seriegranostis  Gyl.,  from  which 
it  differs  among  other  points  in  the  much  longer  and  more  slender 
rostrum,  in  having  the  2nd  joint  of  the  funicle  longer  than  the  1st, 
and  in  the  greater  dilatation  of  the  3rd  tarsal  joint. 

9» 


132  MB.  G.  A.  R.  MARSHALL  ON  COLEOPTERA  [Jan.  19, 

130.   H.  GRAXICOLLIS  (Gjl.). 

Prypnus  granicolUs  Gyl.  Schonh.  Gen.  Cure.  i.  p.  496  (1833). 

Prypnus  cicatricosua  Gyl.  1.  c. 

H.  ffranicottis  Fihr.  op.  c.  v.  p.  776  (1840). 

Long.  11-12,  lat.  5|-6  mm. 

Head  convex,  with  dense  brown  scaling,  forehead  not  depressetl, 
uBuaUy  with  a  short  stria  or  fovea ;  anteocular  furrows  absent. 
Rostrum  not  incised  at  ba^e,  as  long  as  prothorax,  slightly  curved, 
dilated  to  apex.  Upper  surface  punctured  and  squamose,  with 
five  smooth  nanx>w  undulating  carinte ;  lateral  sulci  distinct,  the 
upper  pair  meeting  at  base  and  much  longer  than  the  lower; 
scrobes  not  very  deep,  lateral  and  curved ;  inf eiior  basal  furrow 
absent.  A7iten7i€e  with  sparse  pale  set«e ;  scape  reaching  posterior 
margin  of  eye ;  the  two  basal  joints  of  funicle  subequal.  Pro- 
thorctx  transverse,  apex  and  base  of  about  equal  width,  sides 
strongly  rounded,  broadest  about  middle,  dorsal  anterior  margin 
truncate;  ocular  lobes  almost  obsolete.  Upper  surface  convex, 
fairly  closely  set  with  roimded  granules,  leaving  an  indistinct 
central  furrow  without  any  carina ;  granules  bare,  shiny,  each 
with  a  subdepressed  pale  seta ;  the  interstices  with  brown  scaling, 
except  the  central  furrow,  a  distinct  lateral  line  and  an  ill-defined 
line  below  it,  which  are  white.  Elytra  elliptical  in  (S ,  broadly 
ovate  and  acuminate  behind  in  $ ,  shoulders  prominent,  sides 
slightly  ampliated,  broadest  about  middle,  apical  processes  absent. 
Upper  surface  convex,  with  shallow  sulci  containing  rows  of  large 
ocelkted  punctiires,  normally  almost  hidden  by  the  scaling ;  the 
intervals  evenly  raised,  the  extreme  lateml  ones  with  rows  of  small 
granules,  which,  however,  are  absent  on  the  dorsal  ones,  where  they 
are  replaced  by  duplicated  rows  of  pale  suberect  sette;  scaling 
veiy  small,  circular,  dense,  of  a  brown  colour  often  variegated 
with  greyish,  and  occasionally  there  is  a  small  round  white  spot 
at  the  summit  of  the  declivity  on  the  third  interval.  Legs  longer 
and  thicker  in  6  than  in  2  ,  clothed  with  fine  whitish  setae  and 
with  a  trace  of  a  white  band  near  apex  of  femora ;  posterior  tarsi 
more  elongate  in  <^ ,  the  2nd  joint  rather  narrower  than  the  other 
two,  2nd  and  3rd  subequal  in  length,  1st  longer. 

Cape  Colony  :  Grahamstown and  Uitenhage  {Hev.  J,  A,  (/Xeil), 
Port  Elizabeth  {Ur.  H,  Brawis),  Somerset  East,  Albany,  and 
Knysna  [S.  African  Mus.]. 

Type  in  the  Stockholm  Museum. 

Father  O'Neil  states  that  this  species  is  found  commonly  roimd 
Grahamstown  under  stones  on  the  grass  veld,  but  it  is  very  rare 
at  Uitenhage. 

131.  tH.  PORCULUS  (Sparrm.). 

Curculio  porculua  Sparrm.  Act.  Holm.  i.  p.  49,  t.  2.  f,  20  (1785). 

Pryjmus  poradus  Gyl.  Schonh.  Gen.  Cure.  i.  p.  495  (1833). 

Head  convex,  granulate,  with  dense  brown  scaling ;  anteocular 
lobes  absent.  Postrum  not  incised  at  base,  shorter  than  pro- 
thoiax,  thick,  slightly  curved  and  dilated  towards  apex.     Upper 
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surface  granulate  and  with  dense  brown  scaling  and  black  setae, 
with  narrow  smooth  carinfe ;  scrobes  lateral  and  curved.  Antenrue 
with  scape  reaching  middle  of  eye ;  the  two  basal  joints  of  f  unicle 
subequal.  Prothorax  slightly  transvei'se,  apex  narrower  than 
lirtse,  sides  strongly  rounded,  broadest  at  middle,  dorsal  anterior 
margin  truncate;  ocular  lobes  almost  obsolete.  Upper  surface 
slightly  convex,  moderately  closely  set  with  rounded  granules, 
leaving  a  shallow  central  furrow  containing  no  carina ;  granules 
bare,  shiny,  with  suberect  setae;  the  interstices  with  brown  scaling, 
except  the  central  furrow  and  two  abbreviated  irregular  lines  on 
each  side,  which  are  white.  Elytra  ovate,  acuminate  apically, 
shoulders  prominent,  sides  slightly  ampliated,  broadest  rather 
before  middle;  apical  processes  absent.  Upper  surface  convex, 
with  shallow  sulci  containing  rows  of  ocellated  punctures  almost 
hidden  by  the  scaling ;  the  intervals  even,  faintly  granulate,  the 
granules  being  more  noticeable  towards  sides  and  base  and  bearing 
long  erect  black  setae ;  scaling  dense,  brown,  variegated  with  grey 
and  with  an  ovate  white  spot  at  the  summit  of  the  declivity  on  the 
:^rd  interval.  Legs  with  fine  white  setae ;  posterior  tarsi  with  the 
2nd  joint  rather  narrower  than  the  others,  2nd  and  3rd  subequal 
in  length,  1st  longer. 

Cape  of  Good  Hope  {Sparrman). 

Type  in  the  Stockholm  Museum. 

I  have  only  seen  the  unique  type,  a  $ .  The  species  is  very 
closely  allied  to  granicoUia  Gyl.,  from  which  it  may  be  distin- 
guished by  its  larger  size,  more  acuminate  elytra,  its  longer,  more 
ei-ect  and  black  setae,  and  more  strongly  granulate  elytra. 

132.  H.  vARius  Flhr. 

H.  varius  FShr.  Ofv.  K.  Vet.-Akad.  Forh.  1871,  p.  211. 

Long.  9-12,  lat.  3^-5}  mm. 

Head  convex,  closely  and  confluently  punctured,  with  dense 
greyish  scaling,  forehead  without  any  distinct  fovea  or  carina; 
anteocular  fiurows  absent.  Rosirtt/m  not  incised  at  base,  as  long 
as  prothorax,  slightly  curved  and  dilated  to  apex.  Upper  siuface 
punctured  and  scaled  like  the  head,  with  five  narrow  smooth 
carinae,  the  central  one  being  rather  more  distinct  than  the 
others ;  lateral  sidci  rather  shallow,  the  upper  pair  a  little  longer 
than  the  lower;  scrobes  lateral,  very  shallow;  inferior  basal 
fiUTOW  absent.  Anteniim  clothed  with  fine  grey  setae;  scape. 
reaching  posterior  margin  of  eye  ;  the  joints  of  the  f  unicle  much 
more  elongate  in  S  than  in  $  ,  the  two  basal  joints  subequal  in 
both  sexes.  Prothorax  slightly  transverse  in  cJ ,  more  distinctly 
so  in  $,  apex  narrower  than  base,  sides  moderately  rounded, 
broadest  behind  middle,  anterior  margin  truncate,  ocular  lobes 
almost  obsolete.  Upper  surface  convex,  closely  set  with  rounded 
granules,  leaving  a  very  naiTow  central  furrow  containing  no 
carina ;  granules  with  depressed  pale  setae,  the  interstices'  with 
greyish  and  brownish  scaling.  Elytra  subelliptical  in  S »  broadly 
ovate  and   acuminate  apicjdly  in    2 »   shouklei-s  sloping,  sides 
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rounded,  broadest  before  middle,  apical  processes  absent.  Upper 
surface  convex,  with  shallow  sulci,  containing  rows  of  shallow 
indistinct  but  ocellated  punctures  separated  by  small  granules ; 
the  intervals  of  even  height  and  bearing  rows  of  faint  depressed 
granules,  which  are  more  noticeable  laterally ;  granules  more  or 
less  bare,  each  with  a  pale  depressed  seta ;  the  interspaces  with 
dense  greyish  scaling,  sometimes  uniform,  sometimes  variegated 
with  brown  or  black  spots.  Legs  clothed  with  fine  pale  setae ; 
posterior  tarsi  with  the  3rd  joint  distinctly  broader  than  the 
others  and  the  1st  a  little  broader  than  2nd,  2nd  and  3rd  subequal 
in  length,  1st  longer. 

Natal:  Durban  {C,  N.  Barker),  Estcourt.  Transvaal. 
Mashonaland  :  Umtali  (A .  Bodong), 

Type  in  the  Stockholm  Museum, 

I  found  this  species  fairly  plentifully  at  Estcourt,  most  of  my 
examples  having  been  taken  in  sweeping  herbage  or  at  the  rootb 
of  grass-tufts. 

133.  H.  o'neili,  sp.  nov. 

Long.  11-12,  lat.  5-6  mm. 

Hec^  slightly  convex,  closely  and  distinctly  punctured  and  with 
dense  brownish  scaling,  forehead  finely  carinate ;  anteocular 
furrows  absent.  Rostrum  not  incised  at  base,  as  long  as  pro- 
thorax  only,  thick,  slightly  curved  and  dilated  to  apex.  Upper 
surface  punctured  and  scaled  like  the  head  and  with  five  smooth 
narrow  carinte ;  lateral  sulci  distinct,  the  upper  uniting  at  base  and 
longer  than  the  lower ;  scrobes  lateral  and  shallow ;  inferior  basal 
furrow  absent.  Aniennce  with  scape  reaching,  but  not  exceeding, 
posterior  margin  of  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothorax  transverse,  apex  and  base  of  equal  width,  sides  very 
strongly  rounded,  broadest  rather  behind  middle  and  constricted 
at  apex,  dorsal  anterior  margin  sinuate ;  ocular  lobes  very  feeble. 
Upper  surface  convex,  moderately  closely  set  with  small  rounded 
granules,  leaving  a  narrow  central  furrow  containing  no  carina ; 
granules  bare,  with  short  depressed  setse,  the  interstices  with  dense 
brown  scaling  and  three  narrow  paler  lines.  Elytra  ovate,  broader 
in  $  and  strongly  acuminate  apically,  shoulders  sloping,  sides 
rounded,  broadest  about  middle,  apical  processes  absent.  Upper 
surface  slightly  convex,  scarcely  sulcate,  the  strise  with  regular 
rows  of  fine  simple  and  closely-set  punctures ;  the  intervals  plane 
on  disk,  but  slightly  convex  laterally,  quite  smooth  and  finely 
aciculate;  scaling  dense,  brownish  or  greyish  (occasionally  with 
the  apj>efirance  of  faint  striping),  the  intei-vals  with  rows  of  sliort 
d**pi-es.^ed  pale  setie.  Legs  thinly  clothed  with  fine  greyish 
pubescence ;  posterior  tarsi  with  the  2nd  joint  narrower  than  the 
two  »d joining,  2nd  and  3rd  subequal  in  length,  1st  much  longer; 
m  tlie  fj  the  1st  joint  is  longer  and  much  broader  than  in  the  $  . 

Natal  :  Colenso  [Oxford  Museum],  Ulundi  (6000  ft.). 

Types—  d  in  the  British  Museum ;  $  in  the  Oxford  Museum. 

A  close  ally  of  II,  varius  FShr.,  but  apart  from  its  larger  size 
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and  stouter  legs,  it  differs  in  the  smoother  and  more  even  surface 
of  the  elytra  and  the  fine  simple  punctuation  of  the  strise ;  the 
shape  of  the  prothorax  is  also  different  owing  to  its  much  more 
strongly  rounded  sides  and  the  presence  of  the  shallow,  but  dis- 
tinct, apical  constriction. 

134.  H.  LINEATU8  Fahr. 

H.  Uneatua  Flhr.  Ofv.  K.  Vet.-Ak.  Fdrh.  p.  213  (1871). 

Long.  14-16,  lat.  5i-7  mm. 

Head  convex,  closely  and  finely  punctured  and  with  denser 
whitish  scaling ;  forehead  rather  flattened  and  with  a  faint  central 
carina ;  anteooular  furrows  absent.  Rostrwm  not  incised  at  base, 
as  long  as  prothorax,  scarcely  curved.  Upper  surface  with  five 
narrow  carina,  the  central  one  bare  and  a  good  deal  higher  than 
the  others,  which  are  more  or  less  concealed  by  the  denser  scaling; 
lateral  sulci  not  very  deep,  subequal,  the  upper  pair  meeting  at 
base,  which  is  distinctly  higher  than  the  plane  of  forehead ;  scrobes 
shallow,  entirely  lateral  and  scarcely  oblique ;  inferior  basal  furrow 
absent.  AiUennm  very  long,  with  dense  white  pubescence ;  scape 
extending  beyond  posterior  margin  of  eye ;  firet  joint  of  funicle 
kmger  than  second.  Prothorax  transverse,  apex  narrower  than 
base,  sides  strongly  rounded,  broadest  behind  middle,  apical  margin 
truncate;  ocular  lobes  almost  obsolete.  Upper  surface  convex, 
closely  set  with  low  rounded  tubercles,  leaving  a  central  furrow 
(without  carina)  and  an  ill-defined  smooth  line  on  each  side; 
tubercles  bare,  without  setie,  interstices  with  dense  white  scaling. 
EUftra  elliptical  in  c^ ,  ovate  in  $  and  acuminate  at  apex,  shoulders 
sloping,  sides  rounded,  much  more  so  in  $ ,  broadest  about  middle, 
apical  processes  absent.  Upper  surface  convex,  with  finely 
punctiirod  striie  which  disappear  before  apex ;  the  striae  all  bare 
except  the  6th,  which  is  faintly  visible  through  the  scaling; 
all  intervals  quite  plane  and  with  stripes  of  white  scaling ;  the 
stripes  on  intervals  4  and  6  broadest  and  most  dense ;  those  on 
1  and  2  equally  dense,  but  narrower ;  those  on  3,  5,  and  7  still 
narrower,  less  dense  and  less  well  defined ;  the  dorsal  intervals 
have  each  a  row  of  minute  dark  dots  in  the  white  scales,  taking 
towards  the  sides  the  form  of  small  and  very  depressed  granules ; 
inflexed  margins  of  elytra  and  underside  of  body  densely  clothed 
with  white  scaling.  Legs  much  longer  and  thicker  in  c^ ,  in 
which  sex  the  posterior  tibite  exceed  the  apex  of  eljrtra  by  more 
than  I  their  length,  whereas  in  $  they  do  so  by  less  than  i ; 
scaling  dense,  uniform  white ;  posterior  tarsi  spongy  beneath, 
longer  and  thicker  in  c^,  2nd  joint  rather  narrower  than  the 
others,  2nd  and  3rd  subequal  in  length,  1st  rather  longer. 

Transvaal;  Zululand;  Portuguese  E.  Africa. 

Type  in  the  Stockholm  Museum. 

135.  tH.  VITTATU8  Fihr. 

H.  nUMua  Flhr.  Ofv.  K.  Vet.-Ak.  Forh,  p.  213  (1871). 
Long.  11,  lat.  4|  mm. 
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Head  closely  and  confluently  punctured  and  with  sparse  whitish 
scaling,  vertex  convex,  forehead  almost  plane ;  anteocular  furrows 
absent.  Rostrum  not  incised  at  base,  as  long  as  head  and  pro- 
thorax,  very  little  curved,  dilated  towards  apex.  Upper  surface 
with  five  smooth  narrow  carinse  of  about  equal  height;  lateral 
sulci  distinct,  the  upper  pair  longer  and  uniting  at  base ;  scrobes 
lateral,  shallow  and  curved  ;  inferior  basal  furrow  absent. 
AifVtenruE  with  scape  exceeding  posterior  margin  of  eye ;  the  first 
joint  of  funicle  longer  than  second.  Prothorax  slightly  broader  than 
long,  apex  scarcely  narrower  than  base,  sides  not  much  rounded, 
broadest  before  middle,  dorsal  anterior  margin  truncate,  ocular 
lobes  feeble.  Upper  surface  convex,  closely  set  with  low  rounded 
granules,  leaving  a  distinct  central  furrow  containing  no  carina ; 
granules  bare,  with  depressed  pale  setie,  the  interstices  with  greyish 
scaling,  the  central  furrow  and  a  narrow  lateral  line  being  white. 
Elytra  narrowly  ovate,  broader  in  $  and  subacuminate  towards 
apex,  shoulders  sloping,  sides  rounded,  broadest  before  middle, 
apical  processes  absent.  Upper  surface  convex,  with  regular 
shallow  striae  containing  rows  of  deep  closely-set  punctures ;  the 
intervals  evenly  raised,  slightly  convex  and  quite  smooth  on  disk, 
but  with  faint  traces  of  granulation  laterally ;  each  interval  with 
a  row  of  depressed  white  setas ;  the  whole  surface  with  moderately 
dense  small  white  scaling,  which  is  more  or  less  denuded  on 
intervals  3  and  7.  LegB  with  fine  whitish  pubescence ;  posterior 
tarsi  elongate,  the  2nd  joint  rather  narrower  than  the  other  two, 
1st  longer  than  2nd,  and  2nd  than  3rd ;  in  the  6  the  1st  joint  is 
longer  and  broader  than  in  the  $ . 

"Capfraria"  (J,  WaMberg). 

Type  in  the  Stockholm  Museum. 

136.  tH.  SUBLINEATUS  Gyl. 

ff.  subHneatus  Gyl.  Schh.  Gen.  Cure.  v.  p.  775  (1840). 

"  Head  rather  large,  subglobose,  closely  punctured,  black  with 
"  white  scaling ;  eyes  ovate,  black,  slightly  prominent.  Rostrum 
"  a  little  longer  than  head,  very  thick,  curved,  angulated,  sub- 
'*  gibbose  above,  and  with  a  sluJlow  central  furrow  divided  by  a 
"  small  smooth  carina,  two  lateral  sulci  adjoining  on  either  side, 
**  of  which  the  upper  ones  are  very  deep,  almost  hidden  towards 
"  apex  imder  the  very  narrow  carinte  which  adjoin  them  internally, 
**  and  subconvergent  towards  base  for  the  narrow  dorsal  elevation; 
*' punctured  throughout,  black,  sparsely  squamose.  AnteniuB 
'^mediiun,  black.  Thorax  broader  than  long,  a  little  narrower 
^*  anteriorly,  apex  broadly  emarginate,  sides  ampliated  posteriorly, 
**  base  tnmcate.  Upper  surface  slightly  convex,  scarcely  or  very 
**  obsoletely  sulcate,  very  closely  set  with  low  rounded  tubercles 
*^  bearing  depressed  pale  setas ;  black,  the  interstices  with  sparse 
"grey  scaling.  Scutelliun  small,  triangular,  black.  Elytra 
**  truncate  anteriorly,  a  little  broader  than  tiie  base  of  thorax,  sides 
'*  ampliated  in  front,  attenuate  behind,  apices  jointly  but  sharply 
^*  rounded,  four  times  longer  than  the  thorax.  Upper  siuface 
**  convex,   remotely   striato-punctate,   the  punctures   containing 
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"small  setae,  the  intervals  faintly  granulate;  black,  with  alter- 
"  nating  lines  of  dense  white  scaling.  Body  punctured  beneath, 
"  black,  with  sparse  white  scaling.  Legs  rather  long,  stout,  black, 
"  obsoletely  punctured,  and  with  white  scaling. 

"Cape  op  Good  Hope.  Described  from  the  collection  of 
"Mr.  Dr^ge. 

"  Less  than  half  the  size  of  ffipporrhmics  subvittcUus,  notably 
"  shorter,  the  rostrum  differently  constructed,  the  thorax  short, 
"  densely  tuberculate,  &c." 

I  have  been  unable  to  identify  this  species  with  any  certainty, 
and  the  above  description  is  taken  from  Gyllenhal. 

137.  H.  SUBVITTATUS  Gyl, 

H,  avhviitatm  Gyl.  Schh.  Gen.  Cure.  v.  p.  774  (1840). 

H.  einerascens  F&hr.  Ofv.  K.  Vet.-Ak.  Forh.  p.  212  (1871). 

Long.  12-14,  lat.  5-6  mm. 

Head  convex,  closely  and  confluently  punctured,  with  dense 
brownish  scaling,  forehead  rather  flattened  and  with  a  faint 
central  carina ;  anteocular  furrows  absent.  Rostrum  not  incised 
at  base,  as  long  as  prothorax,  slightly  curved  and  dilated  towards 
apex.  Upper  siu^aoe  closely  punctured  and  scaled,  with  five 
smooth  narrow  carinfie,  the  three  central  ones  converging  towards 
base  to  form  a  distinct  elevation;  lateral  sulci  shaJlow,  subtri- 
angular  in  shape  and  of  about  equal  length,  the  upper  pair  uniting 
at  base;  scrobes  lateral,  rather  shallow;  inferior  basal  furrow 
absent.  Antennce  with  scape  just  exceeding  posterior  margin  of 
eye ;  the  two  basal  joints  of  funicle  subequal.  Fratharax  broader 
than  long,  apex  narrower  than  base,  sides  distinctly  rounded, 
broadest  rather  behind  middle,  dorsal  anterior  margin  truncate ; 
ocular  lobes  almost  obsolete.  Upper  surface  convex,  rather 
sparsely  set  with  small  elevated  tubercles,  leaving  a  distinct  central 
furrow  containing  no  carina ;  tubercles  bare,  with  depressed  pale 
setae,  the  interstices  with  dense  whitish  or  greyish  scaling.  Elytra 
narrowly  ovate  in  ^ ,  broadly  ovate  in  $  and  acuminate  apically, 
shoulders  roundedly  prominent,  sides  rounded,  broadest  about 
middle,  apices  jointly  rounded  in  c^ ,  slightly  divergent  in  $ . 
Upper  surface  convex,  the  strife  with  rows  of  obscure  pimctures 
separated  by  minute  granules,  the  intervals  slightly  convex, 
coriaceous,  with  faint  granulation  lateraUy,  and  all  with  regular 
rows  of  depressed  pale  setae ;  scaling  whitish  or  greyish,  usually 
with  the  intervals  1,  3,  5,  and  7  more  or  less  denuded.  Legs  with 
moderately  dense  pale  setiform  scaling ;  posterior  tarsi  with  the 
2nd  joint  rather  narrower  than  the  other  two,  2nd  and  3rd  sub- 
equal  in  length,  1st  longer. 

Natal  :  Durban,  Esteourt.     Tbansvaal  :  Lydenburg. 

Type  of  cinerascens  in  the  Stockholm  Museum. 

I  can  only  regard  cinerascens  F&hr.  as  a  colour  variety  of  this 
species,  lacking  the  conspicuous  striping,  as  I  can  detect  no  other 
essential  difference;  moreover,  I  have  found  the  two  forms 
inhabiting  the  same  localities. 
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138.  tH.  DOLOROSUS  Fahr. 

H.  dol&roma  FShr.  Ofv.  K.  Vet.-Ak.  Forh.  p.  212  (1871). 

Long.  13-15,  lat.  5^-6^  mm. 

Head  convex,  coriaceous,  and  with  dense  greyish  scaling ;  ante- 
ocular  furrows  absent.  Rostrum  not  incised  at  base,  as  long  as 
prothorax,  scarcely  curved,  dilated  to  apex.  Upper  surface  closely 
punctured  and  scaled,  with  five  narrow  carinae,  the  three  central 
ones  converging  towards  base  to  form  a  distinct  elevation ;  lateral 
sulci  shallow,  about  equal  in  length,  convergent  apically,  the 
upper  pair  uniting  at  base ;  scrobes  lateral,  shallow ;  inferior 
ba^al  furrow  absent.  Antennce  with  the  scape  extending  beyond 
posterior  margin  of  eye ;  the  two  basal  joints  of  funicle  subequal. 
Prothartxx  transverse,  apex  narrower  than  base,  sides  roimded, 
broadest  rather  behind  middle,  dorsal  anterior  margin  truncate  or 
faintly  sintiate;  ocular  lobes  almost  obsolete.  Upper  surfoce 
convex,  closely  set  with  small  low  rounded  tuberdee,  leaving  a 
narrow  central  furrow  containing  no  carina ;  tubercles  bare,  with 
depressed  pale  setae,  the  interstices  with  dense  whitish  scaling. 
EUftra  narrowly  ovate  in  <J,  broader  in  $  and  subacuminate 
apically,  shoulders  sloping,  sides  roimded,  broadest  behind  middle, 
apices  conjointly  roimded  in  cJ  i  slightly  divergent  in  $  .  Upper 
surface  convex,  the  striae  containing  rows  of  very  shallow  punc- 
tures separated  by  minute  granules ;  the  incervals  slightly  convex, 
smooth  and  finely  shagreened,  but  with  traces  of  faint  granulation 
on  the  lateral  ones,  and  each  with  a  regular  row  of  white  depressed 
setsB ;  scaling  dense,  greyish  or  whitish,  but  darker  and  more  or 
less  denuded  on  intervals  1,  3,  5,  and  7.  Legs  with  moderately 
dense  depressed  white  setae;  posterior  tarsi  with  the  2nd  joint 
rather  narrower  than  the  other  two,  2nd  and  3rd  subequal  in 
length,  1st  longer. 

Natal:  Durban. 

Type  in  the  Stockholm  Museum. 

A  very  near  ally  of  suhvitUUus  Gyl.,  and  distinguished  from  it 
only  by  the  characters  mentioned  in  the  key.  The  narrower 
shoulders  make  the  prothorax  appear  proportionately  broader, 
especially  in  the  $  . 


Species  insufficiently  described, 

139.   tH.  QUADRISPINOSUS  (F.). 

Curcvlio  quadrispinosus  F.  Gen.  Ins.  p.  228  (1777);  01.  Enc. 
M^th.  V.  p.  547  (1790);  Herbst,  Col.  vi.  p.  510  (1795). 

Fabricius*  description  is  as  follows : — 

"  Curculio  brevirostris  albidus,  elytris  4-spino&is,  rostro  fusco. 
"  Habitat  ad  Cap.  B.  Spei. 

"Minor.  Rostrum brevLssimum,canaliculatum,fuscum.  Thorax 
rotundatus,  albidus,  immaculatus,  dorso  piano.     El}i;ra  albida, 
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spinis  quatuor  erectis,  validis,  solitaria  versus  basin,  duabus  in 
medio  e  quarta  versus  apicem  solitaria. 
"  Pedes  albi,  simplices/' 


Index  of  Species. 

The   numbers  indicate  the  order  in  which  the  species  are 
described.     The  names  printed  in  italics  are  synonyms. 


abniptecofttatus  Oyl 40 

ftcoleatns  Mshl 87 

affinisPAhr 91 

albicans  Gyl 102 

albicinctus  Clyl 17 

albolineatus  FAhr 65 

angolensi§»  sp.  Dov 76 

angostus,  ap.  nov 23 

appendioalatos  Gyl 1 

arenariiu  FAhr 126 

armatuaFihr 118 

armillat%$  Sparrm 36 

a»per  Mshl 77 

aorivilii  P^ 33 

bimacolatiu  Mshl 120 

binodiflOyl 92 

bitabercolatus  Gyl 22 

bobemanii  FAhr 51 

bracbyceroides  Mabl 112 

braimti  MahL    95 

bieviaMabL  124 

cafferThimb 8 

etUmtsHbit.     8 

canalicolatus  Msbl 47 

capenais  L 24 

capioobGyl 103 

eapithxUus  F.  24 

cariniroatris  GyL  90 

caadatna  FAhr. 67 

oemiraa,  ap.  nov 121 

chirindensis  Msbl 52 

cicatriconu  Qyl 130 

eineraseeng  FaM',    137 

cmereoa,  ap.  nov 104 

coMUcoratus  O^i 49 

oongeatna  Msbl 14 

eonaorsMabl 117 

oonatrietna  GyL    109 

etmtorhuOyl 92 

oornicolatns  FAbr 118 

oorniroatria  Gyl 2 

ooronatna  Fat 116 

corpolentua  Gyl 19 

costatM&yl 22 

crinigerMabl 27 

criapatua  F 81 

cortnaGyL    20 

deceptorMsbl 28 

ddectanaHbst 66 

deplorabondua  FAbr 80 

doloroaua  FAhr.     138 

dregeiGyl Ill 

eckloDi  GyL 


erraua  Mahl. 


60 
96 


I        exilis,  sp.  Dov 73 

falUxFibr 93 

fenwGvl 70 

fictilisMahl 46 

frontalis  Spamn 83 

farvufl  FAhr 87 

glandiferF. 60 

globiferF 69 

gnmatus  GyL    99 

granicollis  Gyl 130 

granulatus  Gvl 81 

granulosus  Thunb 82 

gravidusj  sp.  uov 11 

gunningi  MabL     108 

gyllenhali  GyL 66 

homiMahl 48 

bumeralis,  sp.  nov 42 

incertus  Msbl 126 

incisiroatris  Msbl 110 

in&oetusGyL    82 

inflatus,  sp.  nov 21 

insignia  Fftbr 61 

ianusMsbl 18 

kn^'sna,  sp.  nor 63 

lacnnosus  GyL  26 

laticepaMsbl 107 

lineatusFAbr 134 

lobatusMHbl 72 

longulusGyl 128 

maculatus  MshL  68 

mammillatus  Gyl 71 

misumenus  &yl 69 

modestas,  sp.  nov.    98 

monitor  FAbr 114 

uamaquus,  sp.  nov 16 

nasutus  FAbr 116 

nestorMsbL 43 

nivoRus  Sparrm 67 

nodulosus  F 44 

notonchns  Wied 44 

nyasaB,  sp.  nov 74 

nyethem&r%9  Sparrm, 64 

oaxuH  Msbl 4 

obesus  Gyl.     18 

occidentalis  ICsbl 46 

o'neili,  ap.  nov 138 

ovampoensis  P^r 76 

partitusGyl 100 

pastil  lariut  Ojf  1 36 

perfunctorius  Oyl.  89 

p^rinpueyi,  sp.  nov 26 

permixtus,  sp.  nov 101 

piliferPAbr 106 

pilosus,  sp.  nov 86 
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pilularius  F 36 

pollinarius  Qyl 70 

porculas  Sparrm 131 

propinqau8,  sp.  nov 119 

punetiroHria  Qyl 22 

qoadrilineatus  Gyl 9 

qaadrinodis  F&hr 94 

qoadrispinosus  F.     ..A 139 

recurvus  F 54 

rhampha»tua  O^l 8 

rubifer  F 49 

rubro$pino9ut  Fahr 49 

rugirostris  Gyl 5 

scaber,  sp.  nov 68 

seriatus  Gyl 7 

seriegranosoB  6y] 127 

serienodosus  Gvl 6 

seriespinosos  Gyl 89 

serratosMBhl 79 

setiferuflGyl 105 

8etalo8iu  Gyl 10 

severusGyl 34 

sexvittatus  P 64 

sjoBtedti,  sp.  nov 129 

sparrmani  Oyl 54 

Nporsus  MshL    29 

spectrum  F 39 


spicolosoM  Gyl 60 

spinicollis  Gyl 88 

spinifer  Gj'l 41 

squalidus  GtyL   97 

subcordatos  Gyl 16 

gnblineatuB  Gyl 136 

subvittattw  Gvl 137 

sulciroHtris  Fabr 63 

BUturalis,  sp.  nov 30 

talpaFihr 122 

tennegranoroa  Fairm 38 

thoracicus  F&hr 86 

transvaaleusis  P^r 66 

tricostatus  Mshl 69 

tuherifer  G^l 69 

taberosus  GyL  84 

turpUSchoih 36 

v^rFihr 62 

variegatns,  sp.  nov 35 

variusFibr 132 

vemicellus  Gyl 12 

varucoBus  L 3 

viator  Kolhe     38 

vidnus  Mshl 123 

vittatusFAhr 136 

wahlbergiBoh 78 

sevheri  Boh.  MS 61 


Appendix. 
Stramia,  gen.  nov. 

ffead  suborbicular,  continuous  with  rostrum,  anteocular  furrows 
absent ;  eyes  subdepressed,  elongate  and  transverse.  Rostrum 
about  as  long  as  prothorax,  comparatively  slender,  parallel-sided 
throughout  or  even  slightly  subrdate ;  scrobes  deep,  straight  and 
lateral,  reaching  the  eye.  AntenncB  inserted  near  apex  of 
rostrum,  with  the  scape  reaching  about  the  middle  of  eye,  sharply 
clavate  and  strongly  exuded ;  funicle  with  seven  joints,  1  and  2 
elongate,  the  former  subcompressed  and  much  broader  than  2, 
3-7  short  and  subequal ;  club  elongate  and  acuminate.  Prothorax 
transverse,  its  sides  strongly  rounded,  the  apical  margin  truncate, 
ocular  lobes  feeble,  sometimes  almost  obsolete,  base  truncate  or 
broadly  roimded ;  upper  surface  convex  and  closely  granulate 
throughout.  Elytra  ovate,  about  as  broad  as  prothorax  at  base, 
apices  jointly  roimded,  shoulders  prominent,  occasionally  produced 
anteriorly  into  a  sharp  point;  upper  surface  convex,  shallowly 
punctato- striate,  the  intervals  regiilarly  granulate.  Abdomen  with 
segment  1  separated  from  2  by  a  distinct  exuded  suture,  the  latter 
longer  than  2  or  3  separately,  but  shorter  than  the  two  together ; 
intercoxal  piece  broadly  roimded.  Legs  moderately  long  and 
stout,  femora  clavate,  tibiie  simple,  the  anterior  pairs  slightly 
incurved  at  apex  and  finely  serrate  along  their  inner  edge ;  tarsi 
spongy  beneath,  the  2nd  joint  shorter  and  narrower  than  Ist  and 
3rd,  the  latter  deeply  lobate ;  claws  free. 

The  described  species  referable  to  this  genus  are  Tanyrrhynchua 
costirostris  Boh.  (  =  ffipporrhinus  costirostris  F&hr.  =  Tcm,  kUi- 
colUs  Fst.),  Hip.  pygm^ceua  Gyl.  (kIWi.  biguUatua  Boh.  =  Tan. 
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fahraei  Fst.),  Hip,  aUemans  F&hr.,  Tan,  ellipticus  Pasc.,  ffip, 
hertiruB  Fst.,  and  possibly  some  other  species  among  the  Tanyr- 
rhynchi  described  by  Boheman  in  which  the  femora  are  unarmecli 

Orioenes,  gen.  nov. 

ffead  deeply  set  in  prothorax,  continuous  with  rostrum,  ante- 
ocular  furrows  absent ;  eyes  elongate,  transverse  and  subdepressed, 
with  their  upper  edge  strongly  elevated  above  the  level  of  fore- 
head. Rostrum  as  long  as  head  and  prothorax,  curved  and 
strongly  dilated  apically ;  scrobes  deep  and  continued  to  beneath 
base  of  rostrum.  Anteimce  inserted  near  apex  of  rostrum ;  scape 
not  reaching  eye ;  f  unicle  with  seven  joints,  1  and  2  longer  than 
the  others  and  of  equal  length,  3-7  short  and  subequal;  club 
lai^,  elongato-ovate.  Prothorax  transverse,  sides  roimded,  base 
truncate,  apex  truncate  dorsally  and  with  very  large  ocular  lobes 
upper  surface  tuberculate  and  with  a  broad  central  furrow. 
Elytra  very  short,  ovate,  apices  jointly  rounded  in  both  sexes, 
shoulders  roundedly  prominent ;  upper  surface  convex,  f oveolato- 
sulcate,  the  intervals  tuberculate.  Abdomen  with  segment  2 
about  as  long  as  3  and  4  together  and  separated  from  1  by  a 
distinct  curved  suture ;  intercoxal  piece  broadly  truncate.  Legs 
rather  short,  femora  slightly  clavate,  tibise  simple,  corbels  of 
posterior  pair  broad  and  open ;  tarsi  short,  spongy  beneath,  joints 
of  about  the  same  width,  2nd  and  3rd  subequal,  1st  longer; 
onychium  rather  elongate  ;  daws  free. 

This  genus,  which  was  proposed  by  Mr.  P6ringuey,  contains 
only  one  described  species,  viz.  Hipporrhinus  calUdus  Gyl. ;  but 
there  are  two  or  three  undescribed  species  of  similar  facies  which 
will  probably  have  to  be  included  in  it. 


EXPLANATION  OF  THB  PLATES. 


Plate  I. 
Fig.  1.  Hipporrhinus  oaxus,  p.  25. 


2. 
3. 
4. 
5. 
6. 
7. 
&, 
9. 
10. 


eongeshUy  p.  33. 
janutt  p.  88. 
pMn^neyi,  p.  42. 
anffustut,  p.  40. 
tparsus,  p.  46. 
dseeptoTf  p.  44. 
oriniffer,  p.  44. 
tuturaliSf  p.  46. 
humeralist  p.  57. 


Plate  III. 


Fig.  1.  Mipporrkhmt  nycum,  p.  86. 


2. 

a 

4. 

6. 

6. 
,  7. 
,    8. 

9. 
10. 


asper,  p.  tw. 
tsrratut,  p.  90. 
angolentiSf  p.  87. 
errantt  p.  106. 
bfxiun$i,  p.  104. 
aeuleaiuMt  p.  97. 
permixtuSy  p.  108, 
cinereusy  p.  114. 
UiHcepB,  p.  113. 


Fig.  1. 


Fig.  1. 
„  2. 
„  3. 
„  4. 
„    6. 

n      6. 

„  7. 

„  8. 

„  9. 

„  10. 


Plate  II. 

Hipporrhmus  nwtor,  p.  68. 
n        occidentalUy  p.  60. 
fietUiSy  p.  61. 
homiy  p.  63. 
canaliculatus,  p.  62. 
chirindensiSy  p.  66. 
tricottatuSy  p.  82. 
l<ibatu$,  p.  86. 
maculatuty  p.  72, 
ejnliSy  p.  86. 

P'^^IV-  [p.U7. 

Hipporrhinus  braehyceroidsty 
„        gtmningiy  p.  113. 
„        incisirostrisy  p.  116. 
„        consorSy  p.  121. 
„        propinquusy  p.  123. 
„        oimctctUatus,  p.  126. 
„        cervinus,  p.  127. 
„        vicimuy  p.  126. 
„        brevity  p.  127. 
ft        ineertutf  p.  128. 


L 


142  DR.  WALTER  KIDD  ON  PROPOSED  ADDITIOX8  [Jan.  19, 

2.  On  proposed  Addition?  to  the  accepted  Systematic 
Characters  of  certain  Mammals.  By  Dr.  Walter 
KiDD,  F.Z.S. 

[Received  October  9, 190a] 
(Text-figure  3.) 

There  are  certain  modifications  of  the  arrangement  of  hair  in 
many  groups  of  Mammals  which  seem  to  be  of  sufficient  import- 
ance and  constancy  in  regard  to  taxonomy  to  justify  attention. 
Those  which  are  here  brought  forward  are  the  most  prominent  of 
their  kind,  but  doubtless  many  others  will  also  yield  results  under 
further  examination.  No  attempt  is  made  to  interfere  with 
accepted  classification  or  to  point  out  new  affinities.  Such 
observations  as  there  are  tend  to  support  rather  than  to  challenge 
the  established  views. 

It  is  a  fact  that  many  diflferent  species  have  an  arrangement 
of  their  hairy  coverings  which  is  quite  characteristic,  and  certain 
genera,  families,  and  orders  also  have  their  own  plan,  and  within 
these  groups  individuals  may  vary  slightly  from  the  normal  type 
of  the  group. 

Tnvo  classes  of  phenomena  are  here  chosen  for  a  preliminary 
studv.  First,  the  arrangement  of  hair  on  the  head  and  face, 
chiefly  the  naso-frontal  region.  Second,  the  distribution  of  whorls, 
f withering,  and  crests  on  the  neck,  trunk,  and  limbs. 

I.  The  Arrcmgenient  of  Hair  on  the  Head  aiid  Face, 

hi  the  first  place,  there  are  two  types  of  the  arrangement  of 
Uitir  on  the  naso-frontal  region.  The  hair  may  take  that  which 
»M*t*inH  to  be  the  primitive  course  and  pe£s  from  the  premaxillary 
ii'^itui,  with  slight  modifications  for  different  forms  of  skull, 
l4iwmdH  the  frontal  and  parietal  regions.  This  is  well  illustrated 
nn  the  heads  of  Cervidie  and  Canid«,  is  far  the  more  common 
ariiHLgement,  and  is  found  in  the  largest  groups.  In  many 
iiiHt.nnces,  as  in  Canidte,  there  is  foimd  at  the  distal  edge  of  the 
fmiiy  poition  of  the  muzzle  a  whorl,  from  which  the  stream  of 
luiji  may  be  considered  to  take  origin.  In  others,  as  in  Cervidse, 
tliK  iion-hairy  portion  of  the  muzzle  is  bixKider  and  extends 
I'lirtliBr  along  the  premaxillary  region  and  no  whorl  is  found. 
A  t< sillily  different  arrangement  of  the  naso-frontal  hair-streams 
\H  foiiud  in  a  smaller  number  of  animal  forms,  all  belonging  to  the 
Uiil/uliite  order,  its  best  development  being  seen  in  the  Domestic 
lloi>i\  Here  the  starting-point  of  the  stream  is  a  whorl  in  the 
f  I'liriJiil  area  situated  at,  or  just  above,  or  below,  the  level  of  the 
orljii>i,  from  which  two  streams  proceed,  the  larger  and  proximal 
iiui^  tt)  tlie  ears  and  neck,  the  smaller  and  distal  one  to  the  pre- 
( J tpi miliary  region,  diverging  on  each  side  of  the  face.  The  whorl 
«fu  111*'  frontal  area  thus  divides  the  mvso-f rental  stream. 

Umler  this  type  may  be  classed  the  arrangements  of  hair  of 
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the  Felidie  and  Tapiridae.  In  these  two  groups  the  frontal  area 
shows  the  primitive  direction,  but  ^t  the  base  of  the  nasal  bones 
or  the  level  of  the  orbits  a  reversed  slope  of  hair  is  found,  and 
thus  the  nasal  stream  is  directed  towards  the  premaxUlary 
region,  starting  in  Tapiridae  from  bilateral  nasal  whorls  and  in 
Felidae  without  any  whorl. 

It  is  proposed  to  term  these  two  leading  types  Primitive  and 
DeriviUive, 

Text-fig.  3. 


Types  of  arrangement  of  Hair  on  the  Naso-frontal  Region  of  CanicUe  (PrimitiTe 
type)  and  Felidie  and  Eqaidte  (DerivatiTe  type). 

When  the  groups  characterised  by  these  two  types  are  investi- 
gatedy  it  is  found  that  those  with  the  Primitive  type  are  marked 
off  sharply  from  those  with  the  Derivative  arrangement  by  one 
fact,  viz.,  that  the  former  possess  pointed  snouts  which  they 
habitually  carry  high  or  in  a  direction  approaching  the  horizontal, 
whereas  the  latter  have  larger  and  longer  heads  and  carry  them 
at  an  angle  of  somewhat  less  than  45°  with  the  vertical  line. 


List  of  Animftl  Forms  with  Primitive  type  of  arrangement  of 
Naso-frontal  Hair. 
Marsupials. 

Genus  Macropvs. 
Didelphys, 
Thylacinvs 
Daayurus, 
Phalanger. 
Feramieles. 
Peragale, 
Tarsipes. 
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iNSECnVORES. 

Genus  Tupaia. 

»? 

J/a<TMC6?w;?es. 

»» 

Gt/vmura. 

»» 

Eriiiacetcs. 

jj 

Sorex. 

}» 

Talpa  (slope  of  hair  in  T.  e^iropcea  indifferent) 

» 

MyogaU, 

Rodents. 

Genus  Scivrns. 

»> 

Mm, 

>» 

Dasyjyrocta, 

)i 

Caster, 

>t 

Arctomys, 

>j 

Fiber. 

»> 

Fteromys. 

»> 

Lejnis. 

>» 

Hystrix  (spines  representing  hair). 

Carnivores. 

Genus  Virerra 

}? 

Gen^tta, 

» 

Herpeates 

j» 

IaUtci. 

>> 

Mephitis, 

)> 

Mustela. 

7> 

Mehs, 

)) 

FutoHics. 

« 

Gulo  luscics. 

»» 

Urstis. 

)} 

jEliincs. 

» 

Procyon, 

>7 

Xasiia, 

}) 

Canis  ...   C.  wipes. 

C,  lupus. 

C,  aureus 

koulates. 

BtJtB.E. 

Genus 

>  Sus, 

)7 

Fotamochcerus, 

Fhacoc/werus. 

>» 

Dicoiyles, 

OAMELIDiE. 

Genus  Cainelns. 

?» 

Auchenia, 
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Tbaqvlidm. 

Genus  Tragvlus. 

GiRAPFIDiE. 

Genus  Giraffa, 

CERVIDiE. 

Genus  Moschus. 
„       Cervtdus, 
„       Elaphodus, 
„       Cenma, 
„       Rangifer, 
„       Alces. 
„       Capreolus. 
„       Pudiia, 

BoVIDiB. 

Genus  Oris 0.  pdi 2 

0.  sairerisis 4 

0.  am?ii07i    2 

0,  aphion 1 

0.  argali  1 

0,  nivicola   1 

*  0.  canadenaia 4 

0,  vignei  2 

0.  gmeUni    1 

0.  muaimon     1 

0.  tragelaphvs     1 

Genus  Copra  C.  ibex 2 

C,  sihirica    2 

C.  sinaitica 1 

C.  walie    1 

C,  paUasi     1 

C,  cegagms  3 

GeviM^  Nenwrhusdua    ...  N.hubalimia    1 

„      Btidorcas B,  taxicolor  1 

„      GazeUa     G,  etichare     3 

G,  dorcas 1 

G,  grarUi 2 

G.  apekei 1 

G.  aubgvUwroaa   3 

G,  thoinpaoni    1 

G.  aoemmerriiigi 1 

6r.  leptoceroa     1 

G,  arabica    1 

G,  gerenuk  2 

G.  muaccUen^     2 

Genus  Oreaa    O.  ccmna  5 

„      Cervicapra  C.  arundinum 3 

Cfidvorufida 3 

C.  ihomaaiiuje  1 

Pboc.  Zool.  Soc.— 1904,  Vol.  I.  No.  X.  10 
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BoviDJR  (can.). 

Oenus  Hippotrctgus    ...  H.  niger  4 

II.  equinvb8  2 

„      Kobiuf  K.  dlipsiprymntis   ...  2 

K.koh 2 

K.ledie    2 

K.vardoni  1 

K.ihomaai  2 

K.  levcotia    

K.  defaasa    

G&xxm  Strepsiceros S.hudu    

S.  imberbis  3 

„      Cephalophus    ...  C.  ruJUaia    

C.  sylvicultor  

C.  ruUalensis    

C.  grimrai   

C.  ahyaBinicas     

C.  dorice  

C.jenthhki   


ANTTLOCAPRIDiE. 

Genua  AtUUocapra     ...  A.  ameria^ia   1 

List  of  Animal  Forms  with  Derivative  type  of  aiTangement  of 
Nafio  frontal  Hair. 
Felid^. 

Genus  Felis     F.  leo    

F.  tiyris 

F.  pardus    .... 

F.  concclor  .... 

F.  cmca    

F.  uticia 

F.  Il/71X 

F,  pardbm  .... 

F.  isabeUina 

F.  iiebidoaa 

F.  caracal     .... 

F.pardaUs  .... 

F.  canadensU  . 

F.caffra 

F.  served  

F.  hen{jaleii8%8 
Genus  Cyuiduriis 

PEOCyoNIDiB. 

G  enus  jEluropiLs yE.  laeUiuoletvciis     ...  1 

TAPIBIDiE 

Gen  UK  Tapir  118 7\  roulhii. 

T.  hairdi. 
Equid.*. 

Genus  Equus E.  cahallua. 

E,  asinus  (domestic).     Mule. 

E.  asinua  somalicua. 
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Equiba  (COYI.). 

Genus  EquMs  E,  equtUeiis. 

E,  hemio7iu8, 

E,  (ynager, 

E.  zebra, 

E.  zebra  hurcheUL 

E,  zebra  yrevyi, 

E.  qtuiyga, 

BoVIDvB. 

Genus  Bos    B.  taurus 

C  Domestic,  20. 

\  ChiUingham  Wild  Cnttle,  1. 

[CoreanBuU,  1. 

B,  yauriLS     2 

B,  aoiidaicua    1 

B,  rniivdoreiisia    1 

B.caffer  2 

B.frmitalis 1 

B,  depressicornis 1 

B.  biibalus    1 

B,  indicus    1 

B.  grunnieiis    1 

B.  americaniia     2 

Genus  Ot>ibos  0,  moschalus    4 

„      Coniwchoiies     ...   C.  taurinvs 3 

C.  gnu      4 

„      Okapia    1 

„      Addax  A.  7ta80Tnaculalti8   ...  1 

„      Saiga    *S'.  tatarica   1 

II.   WhcrU^  Featherings,  ojid  Crests  an  the  Neck,  Trunk, 
a/nd  Limbs, 

Among  the  numerous  modifications  of  the  arrangement  of  hair 
found  in  Mammals  in  different  species,  whorls  with  their  attendant 
featherings  and  crests  are  the  most  conspicuous.  It  is  here  pro- 
posed to  enumerate  those  among  them  which  exhibit  the  greatest 
degree  of  definition,  and  to  suggest  that  some  or  all  of  them 
should  be  dealt  with  in  the  description  of  the  species  and  genera 
in  which  they  are  found.  It  is  not  necessary  here  to  enter  into 
the  theory  of  the  origin  of  these  phenomena  or  their  interpretation, 
but  only  to  take  them  as  they  are  found  on  the  pelage  of  hair- 
clad  mammals  and  to  show  their  taxonomic  value.  Among  the 
large  number  of  these  phenomena  found  in  various  groups,  many 
are  casiial  in  their  appearance,  rudimentary,  and  uncei-tain.  But 
there  are  many  the  development  of  which  is  completed,  and  these 
constitute  the  class  here  considered.  Wide  investigation  of  them 
biings  out  the  fact  that  a  whorl  is  in  process  of  further  develop- 
ment, %mder  conditions  favourable  to  that  development.  Thus  a 
whorl  found  alone  may  be  looked  upon  as  about  to  be  projected 
into  a  feathering,  and  a  whorl  and  feathering  found  together  as 
about  to  be  terminated,  in  a  later  stage,  by  a  ridge  or  crest,  which 

10* 
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marks  the  obstacle,  whatever  it  be,  to  the  onward  progi'ets  of  the 
feathering.  Thus  can  one  explain  the  fact  that  on  the  hau-y 
coverings  of  a  very  large  collection  of  animal  forms  various 
gradations  are  found,  such  as  whorls  alone,  whorls  and  featherings 
alone,  and  whorls,  featherings,  and  crests. 

It  is  a  fact  worth  noting,  whatever  the  meaning  of  it  may  be, 
that  the  animal  which  most  of  all  exhibits  these  phenomena,  both 
as  to  variety  and  number,  is  Equity  cabaUas,  It  may  fairly  be 
taken  for  granted  that  many  of  these  arrangements  of  hair  are 
fully  evolved,  and  that  othei-s,  both  in  wild  and  domesticated 
forms,  are  in  process  of  development.  It  may  be  permitted  here 
to  use  a  geological  term  applied  to  a  river-bed,  and  to  say  that  the 
former  have  attained  their  "  regimen  "  and  that  the  latter  are  on 
their  way  to  that  result.  Evidence  for  most  of  these  statements 
is  to  be  found  in  thi-ee  papers  published  in  the  *  Proceedings  *  on 
kindred  subjects*. 

Whorls,  featherings,  and  crests  are  found  in  ten  different 
regions — the  Premaxillary,  Nasal,  Frontal,  Cervical,  Spinal, 
Pectoral,  Axillaiy,  Inguinal,  Gluteal,  and  Temporal.  For  the 
siike  of  bievity  these  ai*e  indicated  in  the  following  list  as  follows : 
Pr.  N.  F.  C.  S.  Pe.  a.  I.  G.  T.  Of  these  ten,  T  and  G  are  rare  and 
of  apparently  little  value  to  taxonomy. 

In  addition  to  the  primary  or  major  whorls  which  are  held  to 
be  characteristic  of  certain  groups,  some  subordinate  and  common 
instances  are  given  in  the  list ;  the  former  are  indicated  in 
oi-dinary,  and  the  latter  in  italic  type. 

No  mammalian  Order  has  l)een  found  possessing  characteristic 
whorls,  featherings,  and  crasts. 

Whorls  chai-acteristic  of  the  following  groups  are  indicated  by 
capitals  Jis  previously  described : — 

Procyonid^. 

J^larapits  vielaiwleacus,     N  . . .   1 

Ceuvid^.     Pe  C, 
(Jenus  Moschus. 
„      CerviUicit, 
„      ElapJuxlti^, 
„      Cervics. 
„       Raiiijifer. 

yy  Alecs. 

,,       Caj/reolttit. 
„      Pudua, 

Equid^.         F  (J  Pe  a  1  G,  No  exception  to  this  cha- 

E(j litis  cal)(dht8.  100  examined  racteristic  F  has  been  found 

in    mldition    to   a   very  in   any  Equidte  except  the 

large  series  oWrved.  Domestic  Ass,  in  which  the 

E,  asiniis  (domestic)   20  whorl  is  changed  in  position 

Mule  20  and  lies  over  the  nasal  bones. 

•  P.  Z.  H.  1900,  p.  676  i  1908,  vol  ii.  p.  1« ;  1903,  vol.  i.  p.  79. 
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EqviDM  (can.), 

E.  c»inu8  somaUcus    ...  1 

£,  eqimleus 5 

E.  hemionua     2 

E.  onager     2 

E.zthra    2 

E,  zebra  hurcheUi    5 

E,  zebra  greiyyi    3 

E,  quagga    1 

GlRAFFID^.  Pr  C. 

Genus  Criraffa, 

SuiDA.         Pr. 
Genus  Suls, 

„      Potamochcerus, 
„      Fhacochcertts, 
„      Dicotyles. 

Tapirida.         N. 
Gtenus  Tapirua. 

BoviDiE. 

Genera  :—Bo8.        F  CSPeAIT. 

f  Domestic,  20. 
B,  toMTUS   \  Chillingham  Wild  Cattle,  1. 

[CoreanBull,  1. 

B,  gaurus  2 

B,  sondaicus      1 

B.  mindorensis 1 

B.caffer     2 

B.fronUdU    1 

B,  depressicomis    1 

B,bubalu8 1 

B.indicua 1 

B,  grunniena     1 

B,  americamus  2 

Ovibos  moBchatita  4 

Kobrn.        S  Pe. 

K,  dlipsipyrmmi>8 2 

K.kob    2 

K.Uche  2 

K,  vardo7ii     1 

Ji.  thamasi     2 

K.  leucotis      1 

K.defaaaa 1 

Connochcetes,         N. 

C,  taurhia     3 

C.  gtiu    4 
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BoviD^  (con,). 

Species: — Oryxheisa,     F    3 

Oryx  gazeUa,     F 2  young  specimens 

Addax  nasomacidains.     F 1 

Saiga  tatarica,     N 1 

Genus  Equus.  f  100  examined  specially 

A\  cabaU^is,     F  (7  Pe  I  AG  <  in  addition  to  a  ver}' 

[  large  series  observed. 
E.  as^inua  (domestic)  N  PeI      ...  20 

Mule.     NPbI  20 

E.equvleua.     FPeI 5 

E,  asinus  somalicua,     F     1 

E,  hemio7iti8.     ¥A1 2 

E. onager,     Y  Al  2 

E.  zebra.     ¥0    2 

E,  zebra  burcheUi,     F  A  C 5 

E,  zebra  grevyi,     FC 3 

E.  qua^ga,     F     1 


3.  Some  Observations  on  the  Skull  of  the  Giraffe.  By  W. 
G.  RiDEWOOD,  D.Sc,  F.L.S.,  F.Z.S.,  Lecturer  on  Biology 
at  the  Medical  School  of  St.  Mary's  Hospital. 

[Received  November  30, 1903.J 

(Text-figures  4-10.) 

Since  the  time  of  Blumenbach  *  it  has  been  known  that  the 
paired  horns  of  the  Giraffe  are  formed  in  the  young  as  separate 
l)ony  columns  or  "  epiphyses,"  which  later  fuse  with  the  almost 
smooth  upper  siu'face  of  the  cranium  ;  and  shortly  before  the 
publication  of  his  memoir  on  the  Okapi  t  Prof  E.  Ray  Lankester 
learnt  that  a  skin  of  the  Okapi  had  arrived  at  Brussels  with  the 
paired  horns,  or,  as  he  proposes  to  call  them,  the  "  ossicusps/' 
separable  from  the  skull  %,  A  few  weeks  prior  to  the  latter  dis- 
covery Prof.  Lankester  had  caused  a  section  to  be  made  length- 
wise down  one  of  the  horns  of  the  skull  of  a  well-grown  male 
Giraffe  §,  with  the  object  of  ascertaining  to  what  extent  the  suture 
between  the  bony  pillar  and  the  cranial  roof  might  remain  visible. 
So  far  as  the  suture  was  concerned,  the  result  was  a  little  dis- 
appointing, but  the  section  showed  that  the  great  fronto-parietal 
sinuses  extend  upwards  into  the  bases  of  the  horns  (as  described 

*  Handb.  d.  vergl.  Aiiatomie,  Gottingen,  1805,  p.  36,  footnote. 

+  Trans.  Zool.  See.  xvi.  6,  1902. 

i  The  matter  is  referred  to  in  an  appendix,  dated  Mav  27th,  to  Prof.  Lankester'js 
memoir,  pp.  306  &  306.  The  ossicusps  were  descnbcd  by  Dr.  Fomytb  Major  in 
'  La  Hcl^ique  Ooloniale,'  Nov.  9th,  1902,  p.  633,  and  are  again  alhided  to  in  bis  paper 
in  the  Proc.  Zool.  Soc.  1902,  ii.  p.  34-1. 

§  Hrit.  MuH.  UoKistor  No.  1.8.9.48.  Presented  by  Sir  Harry  Johnston,  K.C.B. 
Locality—Uuas  Ngishu  Plateau,  E.  of  Mt.  Elgon,  Brit.  E.  Africa. 
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in  a  footnote,  dated  April  30th,  on  p.  295  of  the  above-mentioned 
memoir),  and  suggested  that  either  the  base  of  the  primary  horn 
or  ossicusp  must  have  been  hollowed  out  by  the  absorption  of  its 
substance  as  the  sinus  extended  upwards,  or  tliat  the  primary 
ossicusp  must  have  been  lifted  up  bodily  upon  a  hollow  dome  or 
cone  of  the  fronto-parietal  bone,  while  a  corresponding  downgrowth 
of  bone  occurred  from  the  margin  of  the  ossicusp  so  as  to  cover  up 
the  lower  parts  of  this  conical  eminence.  On  the  former  assumption 
the  layer  of  bone  which  in  text-fig.  9  (p.  1 55)  forms  the  boundary  of 
the  uppermost  part  of  the  fronto-parietal  vacuity  would  belong  to 
the  ossicusp,  and  on  the  latter  to  the  fronto-parietal  bone.  So 
much  of  the  suture  as  can  be  recognised  in  the  section  certainly 
rises  so  as  to  run  paiullel  to  the  margin  of  the  sinus,  and  the 
lamination  and  the  density  of  the  bone  that  forms  the  immediate 
boundary  of  the  vacuity  also  favour  the  second  view. 

Desiring  to  know  more  about  the  relations  of  the  great  fronto- 
parietal sinuses,  Prof.  Lankester  had  the  skull  cut  across  into  six 


Skull  of  Oiraffe,  kft  side;  key -figure,  a  little  larger  than  one-sixth  (linear)  of  the 
natural  size,  showing  the  dii-ections  in  which  the  skull  was  cut. 

pieces  along  planes  which  he  indicated,  and  the  inclinations  of 
which  are  shown  in  text-fig.  4  by  the  lines  1 — 5.  The  appearances 
presented  by  these  sections  being  new  to  science,  and  the  sections 
promising  to  prove  of  greater  interest  in  proportion  as  more 
knowledge  is  obtained  of  the  skull  of  the  Okapi,  Prof.  Lankester 
had  drawings  made,  which  he  handed  over  to  me  with  a  request 
that  I  should  write  a  short  description  of  them  for  publication. 
My  thanks  are  hereby  tendered  to  Prof.  Lankester  for  the  use  of 
the  drawings. 
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As  a  matter  of  fact,  the  figures  explain  themselves  so  well  that 
only  a  very  brief  description  of  them  is  necessary.     The  first  plane 


Text-fig.  5. 


.  nasiil 


Outline  nketcli  of  a  section  througb  the  nasal  region,  taken  in  the  direction  of  the 
line  1  in  t^-xt-fig.  4.    One-third  (linear)  of  the  natnral  siie. 


Text-fig.  6. 


hich.  - 


nasal 


tttMjfij^ 


prelrir/t 

/'t'JMl 


.  furb. 

'•    Kir 


J'^Nwfar 


tmt. 


Outline  sketch  of  the  ^'iew,  looking  fonf^ards,  of  the  skull  cut  through  the  pre- 
lachrymal  vacuity  in  the  direction  of  the  line  2  in  text-fig.  4.  One-third  (linear) 
of  the  natural  size. 

of  section,  indicated  by  line  1  in  text-fig.  4  (p.  151),  passes  nearly 
tranii\  ei-sely  through  the  nasal  region  of  the  skull,  slightly  in 
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advance  of  the  cheek-teeth,  and  the  view  obtained  is  shown  in 
text-fig.  5  (p.  152).  The  whole  of  the  bony  envelope  is  formed  by 
the  two  nasal8,  which  meet  in  the  middle  line  above,  and  the 
ma^illie,  which  meet  one  another  below.  The  maxillo-turbinals 
are  cut  through,  and  the  front  part  of  the  vomer  is  also  included 
in  the  section. 

The  section  shown  in  text-fig.  6  (p.  1 52)  is  taken  through  the  pre- 
kchrymal  vacuity  or  fossa,  as  shown  by  line  2  in  text-fig.  4  (p.  151), 
and  passes  between  the  fii'st  and  second  molar  teeth  of  each  side. 
The  vacuities  in  the  nasal  bones  are  large,  and  the  two  nasal  bones 


Text-fig.  7. 


fhmk 


ihnfof 


^JUtJCi 


J^OW/y/^ 


Mi 


pteryg.     paint 


Oatlioe  sketch  of  the  view,  looking  forwards,  of  the  skull  cut  throu^^h  the  median 
horn  and  through  the  middle  of  the  orbit,  as  shown  by  the  line  3  in  text-fig.  4. 
One-third  (linear)  of  the  natural  8ize. 

are  in  extensive  contact  in  the  median  plane  of  the  head,  so  that 
the  sagittal  suture  is  of  considei-able  vertical  height ;  the  sutures 
between  the  nasals  and  the  frontals  are  equally  extensive.  The 
extreme  anterior  ends  of  the  frontal  vacuities  are  includetl  in  the 
section.     The  maxillary  sinuses  in  the.  dried  skull  open  latendly 
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by  the  prelachrymal  apertures,  and  except  in  their  lower  parts 
show  very  little  in  the  way  of  internal  partitions.  The  two  nasal 
cavities  appear  as  one  large  single  cavity,  presumably  owing  to 
the  septum  nasi  being  unossified,  and,  therefore,  missing  in  the 
dried  skull.  Tlie  vomer  in  this  region  lias  the  form  of  a  deep 
trough  with  a  sharp  keel  below,  and  presents  a  Y-shaped  section, 
situated  some  distance  above  the  palatine  bones.  The  turbinal 
bones  seen  are  the  posterior  parts  of  the  maxillo-turbinals. 


Text-fig.  8. 


0vnt 


\'tfn/t'n^ 


-^jayal 


harts/ah.     pUiyy- 

View,  lookin.vc  forwards,  of  the  skull  cut  in  the  direction  of  the  line  4  in  t«xt-fig.  4. 
One-third  (liof'Ar)  of  the  natural  size. 

The  section  shown  in  text-fig.  7  (p.  1 53)  is  taken  through  the 
middle  of  the  orbit  and  through  the  median  horn  (see  line  3  in 
text-fig.  4,  p.  151 ).  The  view  taken  is  that  looking  forward,  so  that 
the  third  molar  teeth,  the  hamular  processes  of  the  pterygoid  bones. 
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and  the  anterior  margins  of  the  orbits  are  seen  in  the  distance. 
Although  in  some  Giraffes  the  median  horn  is  fused  with  the 
frontal  bones,  in  the  skull  under  consideration  it  is  separable, 
and  its  under  surface  is  very  concave  considering  the  convexity 
of  the  upper  surface  of  the  frontal  bones  upon  which  it  is  set. 


Text-fig.  9. 


Si^Ufurv. 


hojijph 


Oatline  sketch  of  the  view,  looking  backwards,  of  the  skall  cnt  in  the  direction  of 
the  line  4  in  text«fig.  4.    One-third  (linear)  of  the  natural  size. 

The  frontal  vacuity  on  each  side  is  large,  and  is  divided  into  a  more 
central  part  and  a  more  lateral  or  supiu-orbital  part  by  a  fenes- 
trated jjartition.  Both  cavities  communicate  by  means  of  fenestne 
in  the  bony  partitions  with  the  hinder  part  of  the  nasal  cavity, 
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which  h  largely  filled  up  by  the  ethmo-turbinal  bones  shown  in 
the  centre  of  text- fig.  7  (p.  153).  As  in  the  two  previous  figure*, 
tlie  vomer  exhibits  a  trough  on  its  upper  surface ;  its  literal 
jirojections  enter  into  relation  with  the  lowermost  parts  of  the 
f  i-ontal  bones  as  well  ns  with  the  upper  edges  of  the  palatines.  A 
small  pix)cess  of  the  maxilla  extends  backwards  along  the  inner  face 
of  the  jugal,  and  this  pi'ocess,  although  concealed  by  the  jugal  bon^ 
in  text-fig.  4,  is  seen  in  section  in  text-fig.  7. 

Two  views  ai'e  given  of  the  skull  cut  in  the  direction  of  the  line 
4  in  text-fig.  4,  one  (text-fig.  8,  p.  154)  looking  forward,  and  the 
other  (text- fig.  9,  p.  155)  looking  backward.  The  plane  of  section 
passes  obliquely  down  the  front  part  of  the  paired  horns,  so  as  to 
include  the  summit  of  the  fronto-parietal  vacuity  on  each  side. 
In  text-fig.  8  are  seen  the  bony  partitions  that  incompletely  divide 
the  great  fronto-jwrietal  sinuses,  and  it  will  be  noticed  that  these 
partitions  are  unsymmetrically  disposed  on  the  two  sides.    The 


^^ 


*  iy'p- 


^ufrtumt^ 


i'rr.  nuiif. 


View,  looking  backwards,  of  the  skull  cut  in  the  direction  of  the  line  6  in  text -fig.  4. 
Ono«third  (linear)  of  the  natural  size. 

relatively  small  cranial  cavity  shows  the  cribriform  plates  in  the 
distance.  The  section  pa^sses  through  the  basisphenoid  and 
alisphenoid  bones,  and  the  pterygoid  bones  (not  their  hamular 
pixx^«;ses)  are  seen  in  the  distance  flanking  the  inner  surfaces  of 
the  lower  wings  of  the  alisphenoid  bones.  The  zygomatic  process 
of  the  squamosal  is  cut  immediately  behind  the  hindermost  part 
of  the  jugal,  but  in  the  distance  the  jugal  is  seen  rising  behind 
the  orbit  to  enter  into  extensive  sutural  connection  with  the  post- 
orbital  process  of  the  frontal.  The  backward  view  seen  in  text- 
fig.  9  (p.  155)  difFei-s  from  the  forward  view  of  text-fig.  8  (p.  154) 
only  in  that  in  the  distance  are  setm  the  up|)er  puts  of  the  paii-e*! 
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horns,  and  the  glenoid  portion  of  the  zygomatic  process  of  the 
htquamosal  hone  on  each  side. 

The  great  vacuity  beneath  each  of  the  paired  horns  occurs  in 
both  frontal  and  parietal  bones  *,  but  in  the  hinder  part  of  the 
skull  the  cavity  becomes  smaller,  and  may  be  termed  the  parietal 
vacuity,  since  it  occupies  the  parietal  bone  only.  The  internal 
incomplete  partitions  are  not  symmetrical,  and  the  vacuity  as  a 
whole  is  greater  in  the  right  side  of  the  skull  than  in  the  left. 
The  view  shown  in  text-fig.  10  (p.  156)  is  obtained  by  taking  a 
section  parallel  to  the  occipital  surface  of  the  skull,  behind  the 
paired  horns  and  just  in  front  of  the  tympanic  orifices :  the 
direction  of  section  is  shown  by  the  line  5  in  text-fig.  4  (p.  151). 
The  basioccipital  bone  is  cut  through,  as  also  are  the  petrous 
portion  of  the  periotic  bone  of  each  side,  the  tympanic  cavity,  and 
the  part  of  the  squamosal  bone  that  lies  behind  the  zygomatic 
process.  In  the  distance  are  seen  the  foramen  magnum  and  the 
paramastoid  processes. 

4.  Note  on  the  Brains  of  the  Potto  {Perodicticus  potto)  and 
the  Slow  Loris  (^NycticehiLs  tardigradus)^  with  some 
Observations  upon  the  Arteries  of  the  Brain  in  certain 
Primates.  By  Frank  E.  Beddard,  M.A.,  F.R.S., 
Prosector  to  the  Society. 

[Received  January  12, 1901.] 

(Text-figures  11-14.) 

Since  my  description  of  the  bi*ain  of  these  two  species  of 
Lemurs  t,  the  subject  has  received  attention  at  the  hands  of 
Prof.  Ziehen  %,  of  Dr.  Elliot  Smith  §,  and  of  others  i|.  Dr.  Elliot 
Smith  has  treated  of  the  Lemur  brain  exhaustively  and  haa 
fully  described  both  Xydicebua  and  Ferodictums,  As,  however, 
so  very  few  brains  of  both  of  these  Lemurs  have  been  examined  by 
anatomists,  I  do  not  think  it  unnecessary  again  to  fix  the  attention 

,  *  The  base  of  the  horn  rides  equally,  ho  far  as  can  be  judged  from  the  specimeu 
under  consideration,  on  the  parieUl  and  frontal  bones,  and  a  statement  to  tne  same 
eflect  is  made  by  Owen  in  his  *  Anatomy  of  Vertebrates '  (ii.  p.  476,  and  iii.  p.  627).  In 
the  young,  however,  the  relations  are  different ;  for  Owen  (Trans.  Zool.  Soc.  iiu  1 
!^1842j,  p.  26)  describes  the  separable  epiphyses  of  a  very  young  Giraffe  as  set  upon 
the  frontal  bones,  while  Lankestcr  (Trans.  Zool.  Soc.  xvi.  6, 1902,  p.  293)  figures  a 
•Irall,  apparently  not  much  older,  in  which  the  parietal  bone  of  each  side  is  markedly 
domeid,  and  supports  the  horn.  The  suecimeu  of  which  Owen  made  use  is  still  pre- 
served in  the  Museum  of  the  Royal  College  of  Surgeons,  but  the  whole  of  the  fronto- 
parietal rejrion  has  been  cut  away,  so  that  it  now  gives  no  evidence  on  the  subject. 
Whether  the  paired  ossicusps  of  the  Giraffe  originate  in  relation  to  the  ftx)ntal  or  to 
the  parietal  lx>ne8  can  only  be  determined  by  the  examination  of  new  specimens  of 
new-born  individuals. 

t  "On  the  Brain  in  the  Lemurs,"  P. Z.  S.  1896,  p.  142. 

X  *•  Ueber  die  Grosshimfurchung  der  Halbaffen,  Ac.,"  Arch.  f.  Psychiatric,  xxfiii. 
1896,  p.  898. 

§  Cat.  Phjrs.Ser.  Royal  Coll.  Surg.  vol.  ii.  (2nd  ed.),  1902,  and  "  On  the  Moriihology 
of  the  Brain  in  the  Bfaromalia,  &c..  Trans.  Liun.  Soc.,  2nd  ser.  Zool.  viiL  (1903)  p.  310. 

II  See  references  below,  p.  168. 
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of  students  of  the  brain  upon  these  Lemurs,  since  I  have  two  new 
brains  of  Nycticehua  and  one  of  Perodicticus  to  report  upon,  none 
of  which  has  been  studied  by  any  other  person. 

Of  Nyctxcehu8  tardigradiis  eight  brains  *  altogether  have  been 
examined,  one  by  Sir  William  Flower  t,  one  by  myself +,  four  by 
Ziehen  §,  one  by  Ohudziaski  jj,  and  one  by  Flatau  and  Jacobsohn^. 

The  measurements  of  the  cerebral  hemispheres  of  my  two  new 
brains  are  as  follows : — 

A.  Length  30  mm.,  greatest  diameter  26  mm.,  height  20  mm. 

B.  „       26  mm.,        „  „        26  mm.,       „      19  mm. 

I  could  detect  no  ti*ace  whatsoever  of  a  distinction  between  an 
upper  supra- Sylvian  sulcus  and  a  lower  pseudo-Sylvian  sulcus 
such  as  Dr.  Elliot  Smith  describes  and  figures ;  nor  could  I  see  the 
little  forwardly  projecting  end  of  the  Sylvian  which  he  figui'es  in 
the  lateral  view  of  the  brain.  I  observed  in  my  brain  A  (the 
larger  of  the  two)  that  at  the  point  where  the  Sylvian  sulcus 
becomes  continuous  with  the  lateral  sulcus,  the  latter  has  a  minute 
forwardly  directed  continuation,  which  may  be  considered  to 
represent  the  anterior  half  of  this  fissure  in  Perodicticus ;  and  I 
may  call  attention  to  the  interesting  fact  that  Dr.  Elliot  Smith 
has  himself  figured  in  the  Potto  **  a  feeble  union  between  the 
Sylvian  and  the  lateral  fissures.  The  lateral  fissure  exhibits  a 
slight  difference  in  direction  in  the  two  brains  which  I  have 
studied.  In  the  smaller  one  the  two  fissures  are  distinctly  more 
parallel  to  each  other  and  therefore  to  the  interhemispheral  sulcus. 
In  i-egard  to  the  relations  between  the  lateral  sulcus  and  the  post- 
lateral  ( s=  my  "  parieto-occipital ")  Dr.  Elliot  Smith  writes  : — 
"  It  is  interesting  to  note  in  these  two  casts  [of  the  brain-cavity 
of  jVycticebus]  that  thei-e  is  a  definite  post-lateral  sulcus  in  all  four 
hemispheres,  and  in  none  of  them  is  the  caudal  extremity  of  the 
lateral  sulcus  bent  inward,  as  is  invariably  the  case  when  the 
separate  post-lateral  sulcus  is  absent.  A  comparison  of  the  brain- 
case  of  my  type  specimen  with  the  other  cranium  from  Ghizeh 
shows  that  the  separate  post-lateral  sulcus  occupies  the  same 
position  in  regai'd  to  the  skull  as  the  mesially  bent  end  of  the 
latei-al  sulcus  of  the  other  specimen  "  ft.  In  the  two  brains  examined 
by  myself  and  reported  upon  here,  the  caudal  extremity  of  the 
lateral  sulcus  is  bent  inwards  (more  in  one  brain  than  in  the  other) 
and  the  post-lateiTil  sulcus  is  well  developed.  In  both  brains  the 
sulci  are  developed  on  both  sides,  and  they  just  dip  over  the  inter- 
hemispheral margin  lying  thei-e  midway  l)etween  the  two  parts  of 
the  calcarine  fissure.  The  fissure  which  I)r.  Elliot  Smith  letters  "/" 
is  bracket-shaped  in  the  smaller  of  my  two  brains,  which  appears 

*  One  of  thefic  has  boen  dencribed  boUi  by  Ziehcu  nnd  by  Elliot  Smith, 
t  "On  the  Brain  of  the  Javan  Loris,"  Tr.  Z.  S.  vol.  v.  p.  103. 
X  Loc.  eit.  p.  144.  §  Loc.  cit.  p.  902. 

II  Bull.  Soc.  d'Anthr.  1895,  p.  436. 

*[  Handbuch  d.  Anatomie  .  .  .  .  d.  Centralnervensysteuis  d.  Saugethiere,  Berlin, 
1899. 
**'Cat.  Phv8.  Ser.  Roval  Coll.  Surj?.  p.  378,  tig.  220. 
ft  Trans.  Linn.  Soc.  loc.  eit.  p.  343. 
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to  be  its  typical  form.  It  is  quite  different  in  the  other,  and  the 
difference  is  not  without  interest.  As  will  be  observed  in  the 
accompanying  drawing  (text- fig.  11,/),  the  furrow  in  question  is 
really  two  furrows,  one  tiunsverse,  the  other  longitudinal,  arranged 
triradiately.    I  think  it  not  unreasonable  to  regard  the  transverse 

Text-fig.  11. 


Dorsal  aispect  of  brain  of  Njfcticehua  tardigradut, 
d^  see  description  in  text ;  /.,  fissure  of  Rolando  j  #.,  Sylvian  fissure. 

|K)rtion  as  the  fissure  of  Rolando  (Sulcus  centralis),  and  the  con- 
ditions observable  are  distinctly  more  like  those  of  the  Potto  (see 
Liter,  p.  160).  These  new  facts  account  also,  it  will  be  observed, 
for  the  somewhat  anomalous  bracket-like  form  of  the  fissure  "/." 
In  both  specimens  and  on  both  sides  there  was  a  small  but  very 
clearly  marked  furrow  {d^  text- fig.  11)  running  across  the  interval 
between  the  post-Sylvian  and  the  post-lateml,  and  as  nearly  as 
possible  at  right  angles  to  both.  Its  direction  is  the  same  in  both 
specimens. 

Text-fig.  12. 


Lateral  view  of  brain  of  Nyetieebus  tardigradui. 
Letters  as  in  text-fig.  11. 

Of  Perodicticus  potto  fewer  brains  have  been  examined  than 
of  Xyetioebusy  apparently  only  four,  of  which  but  two  have  been 
figured,  that  described  by  myself  and  that  described  by  both 
Ziehen  and  Elliot  Smith.  One  matter  of  interest  that  I  am  able 
to  record  is  the  existence  of  a  shallow  depression  traversed  by  a 
blood-vessel,  which  seems  to  me  to  correspond  to  the  post-lateral 
sulcus  of  Nycticebua,     Dr.  Elliot  Smith  thinks  that  the  sulcus 
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which  he  lettei-t:>  "  »ce.,"  and  believes  to  conewpond  to  the  fitsbui^e 
of  Rolando,  is  **  obviously  formed  by  a  blending  of  the  sulcus  / 
of  the  Lemurs  with  a  sulcus  such  as  I  called  x  in  Nycticehusr 
That  fissure  ("«cc.")  is  plainly  visible  in  my  specimen.  I  am, 
however,  a  little  inclined  to  complain  of  the  word  "  obvious "  in 
Dr.  Elliot  Smith's  phrase,  and  to  amend  his  conclusion  as  to 
homologies  by  suggesting  that  the  fissure  "  see. "  of  PerodActiciis 
is  formed  by  a  blending  of  "a;"  with  the  tmnsversely  running 
portion  of  the  fissure  "/." 

Arteries  of  Brain. 

1  have  been  able  to  compare  injected  brains  of  the  Potto,  Lefnur 
corofuUus,  and  a  young  Lemur  mcLcaco  with  those  of  a  few  species 
of  Apes.    I  have  amassed  a  considerable  number  of  injected  brains 

Text-fig.  13. 


Base  of  brain  of  Perodicticus  potto. 

ca.,  additional  posterior  communicating  artery;  ca.  points  to  l>oth  carotid  and  com- 
mihsural  artery  uniting  bi*anche8  of  basilar  artery ;  ce.,  junction  of  middle  and 
anterior  cerebrals ;  VI,  sixth  ner\*e. 

of  \vii-iou8  mammals  which  I  find  to  present  cei'tain  dififerences  in 
thki  arrangement  of  the  arteries.  For  the  pi'esent,  however,  1 
confine  myself  to  noting  the  ai-rangement  of  the  arteries  in  a  few 
Primates  with  special  reference  to  the  Lemurs.  Tandler  has 
studied  these  arteries  in  a  few  Primates  (besides  other  mammals), 
but  not  in  the  species  studied  by  myself.      He  figures  Lemur 
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varius*,  which  seems  to  resemble  the  two  species  of  that  genus 
examined  by  myself  in  the  early  union  of  the  anteiior  cerebrals. 
In  the  first  place,  there  is  some  variability  in  the  length  of  tlie 
basilar  artery ;  I  mean,  of  course,  in  proportion  to  the  size  of  the 
brain.  Now  the  brains  of  the  Potto,  the  Leniur^  and  Midas  roscdia 
are  approximately  of  the  same  size,  the  Potto  being  if  anything 
the  smallest  of  the  series.  The  basilar  ai'tery  measm-es  in  these 
types  in  the  order  given  13  mm.,  7  mm.,  6  mm.  The  discrepancy 
is  too  great  to  allow  of  a  possible  error  in  measurement  at  all 
serious.  The  increase  in  length  is  natui-ally  of  the  artery  alone, 
as  is  shown  by  taking  as  fixed  points  the  origins  of  the  third  and 
sixth  nerves.  I  find  that  the  length  of  the  basilar  artery  in 
Lemur  is  proportionately  equivalent  to  that  of  the  same  artery  in 
Jfaccicus  nemestrinuSf  Cercocehua  coUaris  and  C.  fuliginosua, 
Myceies  8eniculit8y  as  well  as  Midas  rosaUa.  I  may  further 
remark  that  a  long  basilar  artery  is  found  in  the  Camivora  and 
Rodentia.  The  basilar  artery  gives  off,  at  any  rate  in  the  Primates, 
two  cerebellar  ai-teries,  of  which  one  is  quite  anterior  and  the  other 
arises  not  far  from  the  union  of  the  two  vertebnils  to  form  the 
basilar.  The  figures  in  Gray^s.  *  Anatomy '  (10th  ed.)  and  Quain's 
*Anatomy  *  (8th  ed.)  show  the  middle  cerebellar arteiy  (  =  "anteiior 
inferior  cerebellar  artery ")  arising  in  front  of  the  origin  of  the 
sixth  nerve.  I  find  that  in  all  the  Monkeys  mentioned  and  in  the 
Lemurs  the  artery  in  question  arises  behind  the  sixth  nerve. 

The  circle  of  Willis  is  not  precisely  identical  in  the  two  Lemui's. 
In  the  Potto  the  basilar  artery  divides  into  only  two  branches  at 
the  anterior  end,  which  continue  for  the  space  of  about  2  mm. 
without  dividing.  It  bifurcates  just  before  reaching  the  third 
nerve  into  the  anterior  cerebellar  and  the  posterior  cerebral 
arteries.  The  two  posterior  cerebral  arteries  are  connected  by  a 
commissure  in  front  of  the  end  of  the  basilar  artery.  The  posterior 
communicating  artery  has  not  the  exact  relations  to  the  ouotid 
tliat  it  has  in  Man.  In  Man,  the  carotid  reaches  the  circle  of 
Willis  just  at  the  optic  chiasma,  and  divides  at  once  into  thi*ee 
branches,  viz.,  the  anterior  and  middle  cerebrals,  and  the  posterior 
communicating  artery.  In  the  Potto,  the  carotid  reaches  the 
circle  of  Willis  behind  the  origins  of  the  anterior  and  middle 
cerebral  arteries  and,  as  it  were,  along  .the  course  of  the  posterior 
communicating  arteiy.  The  anterior  cerebral  artery  of  one  side 
closely  approaches  its  fellow  of  the  opposite  side  before  they  turn 
over  the  end  of  the  brain  and  run  along  over  the  sui'face  of  the 
corpus  callosum.  There  is,  however,  no  anterior  communicating 
artery  at  all ;  but  the  two  anterior  cerebrals  fuse  into  one  on  the 
upper  surface  of  the  corpus  callosum  to  separate  again  later.  The 
aiTangement  in  fact  is  precisely  that  of  Macacus  nemeatrinus. 

In  Lemur  macaco  there  are  differences.  The  basilar  artery  gives 
off  on  either  side  a  slender  anterior  cerebellar  artery  before 

•  **  SSnr  vergleichetulen  Anatomie  der  Eopfarterien  bei  den  Mammilia,"  Deskechi. 
k.  Akad.  Wien,  Izrii.  1S90,  p.  877. 
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dividing  into  the  two  very  stout  i)Osterior  cerebrals.  The  dis- 
proiK)rtion  between  these  arteiies  is  very  marked ;  in  the  Potto 
they  are  of  about  the  same  size.  The  posterior  communicating 
aitery  is  much  thicker  than  the  posterior  cerebral  from  which  it 
arises.  It  communicates,  in  the  same  way  as  in  the  Potto,  with 
the  carotid  considerably  behind  the  point  where  the  latter  divides 
into  the  middle  and  anterior  cerebral  arteries.  Anteriorly  there 
is  a  stout  anterior  communicating  artery,  from  which  arises  the,  at 
first,  single  anterior  cerebral ;  two  fused  anterior  cerebi-als  only 
join  for  a  brief  space  in  the  centre  of  the  corpus  callosum,  separating 
again  almost  immediately. 

Text-fig.  14. 


Base  of  brain  of  Lemur  macaco, 
Cy  carotid.    Other  letters  ft^  in  text-fig.  13. 


Lemur  coronalus  resemble*s  L,  vHicaco ;  for  the  two  anterior 
cerebrals  just  before  they  disappear  into  the  interhemispheral 
fissure  become  fused,  and  after  a  short  space  of  union  separate 
again.  Tliere  is  thus,  jis  in  Z.  inacaco,  a  more  or  less  prolonged 
union  between  the  two  anterior  qeiebrals  instead  of  a  short  bridge 
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a«  in  Man,  but  not  so  lasting  a  union  between  the  anterior 
cerebrals  as  in  the  Potto.  Finally  it  may  be  noted  that  while  in 
the  two  species  of  Lemur  the  union  of  the  two  anterior  cerebellar 
arteries  takes  place  just,  in  front  of  the  <Jptic  chiasma  and  also  at 
right  angles  to  the  subsequent  course,  thus  resembling  the  anterior 
communicating  artery  of  Man,  the  junction  of  the  same  two 
arteries  in  the  Potto  is  invisible  until  the  hemispheres  are 
separated,  and  is  thus  oblique,  as  it  is  in  such  Monkeys,  Rodents, 
and  Camivora  that  I  have  been  able  to  examine. 


5.  On  the  Pelvis  and  Hind-limb  of  Mulleromis  betsilei 
M.-Edw.  &  Grand.  ;  with  a  Note  on  the  Occurrence 
of  a  T^atite  Bird  in  the  Upj)er  Eocene  Beds  of  the 
Fayum,  Egypt.  By  0.  W.  Andrews,  D.Sc,  F.Z.S. 
(British  Museum,  Natural  History). 

[Received  January  14, 19(H.] 
(Plate  v.*  and  Text-figure  15.) 

Among  the  numerous  bird-remains  brought  back  from  Central 
Madagascar  by  Ih*.  Forsyth  Major  are  some  l)eautifully  presei-ved 
bonei»  of  the  pelvis  and  left  hind-limb  of  a  small  ratite  bird  i*efer- 
able  to  the  genus  Mulleromis  of  Milne-Edwards  and  Gnindidier  t. 
The  femur,  tibio-tarsus,  fibula,  and  tarso-metatareus,  as  well  as 
a  considerable  portion  of  the  pelvis,  wei-e  found  in  natural 
iissociation,  but  none  of  the  pbilanges  were  preserved.  No 
detailed  description  of  any  member  of  the  genus  having  ever  been 
published,  a  brief  account  of  these  specimens  may  be  welcome. 
It  may  be  said  at  once  that  these  bones  differ  in  no  very  striking 
manner  from  those  of  JUpyoniis,  and  that  they  do  not  appear  to 
throw  any  further  light  on  the  affinities  of  the  ^pyomithida;  as 
a  whole. 

Of  the  three  species  of  MuUeromis  distinguished  by  Milne- 
Edwards  and  Grandidier,  the  bird  in  question  agrees  very  nearly 
(in  its  dimensions)  with  M,  betsilei,  and  since,  moreover,  it  is 
from  the  same  locality,  it  may  be  regai-ded  as  belonging  to  that 
species. 

7%«  Pelvis  (Plate  V.  fig.  1). — The  pelvis,  which  seems  to  have 
been  very  long  and  narrow,  is  very  batlly  pieserved ;  of  the  ilia  the 
only  poi'tion  in  a  tolerably  perfect  condition  includes  the  acetabular 
region  and  a  short  distance  l>ehind  it,  while  the  pubes  and  ischia 
are  represented  by  mere  stumps  only.  In  the  prejicetabulai* 
region  of  the  pelvis  the  upper  edges  of  the  ilia  must  have  unite«l 
to  form  a  strong  iliac  crest;  just  over  the  antitrochanter  they 
diverge,  forming  the  supra-trochanteric  crests  which  cons-titute 
the  anterior  boundaries  of  the  pelvic  escutcheon,  of  which  in  the 

*  For  explanation  of  the  Plate,  see  p.  171. 
t  Compten  Bendus,  t.  cxviii.  18H  P- 125. 
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present  specimen  only  the  anterior  end  is  preserved.  The  syn- 
sacrum  is  represented  by  about  fourteen  vei-tebne.  The  acetabulum 
is  large  and  nearly  circular  in  outline ;  its  ventral  border  lies 
above  the  venti*al  surface  of  the  synsacrum.  The  acetabular 
foramen  is  a  large,  roughly  triangular  opening  thix)Ugh  which  the 
arches  of  the  vei-tebite  of  that  region  can  be  seen:  the  anti- 
trochanter  is  very  lai-ge.  The  i-egion  of  the  pectineal  process  is 
much  abi-aded.  Only  the  pi-oximal  poi-tions  of  the  ischia  and 
pubes  are  preserved  ;  they  are  intimately  fused  with  the  centra  of 
the  synsacral  veiiiebrsD,  which,  as  described  below,  there  form  a 
ventral  prominence.  There  is  no  very  definite  ridge  uniting  the 
two  ischia  aci*oss  the  synsacrum  as  in  some  specimens  of  the  pelvis 
of  ^Epyornis,  and  thei*efoi'e  the  i)ostsacral  fuiTow  of  Buickhardt 
is  scarcely  at  all  developed. 

In  the  syncracum  there  are  eleven  or  twelve  vei'tebne  in  front 
of  the  true  sacrals.  Of  these  the  seven  anterior  lie  in  front  of 
the  acetabulum  and  the  point  of  origin  of  the  pubes ;  the  other 
four  or  five  ai^e  cix)wded  together  between  the  ace  tabula,  and  are 
so  closely  fused  with  one  another  that  they  can  only  be  distin- 
guished f I'om  one  another  by  the  foramina  perforating  their  f use<l 
arches. 

The  first  synsacral  bears  a  facet  for  a  rib-head,  situated  on  the 
side  of  the  centrum  close  to  the  anterior  articular  surface :  the 
ti'ansvei'se  process  has  been  broken  away.  The  base  of  the  neural 
ai*ch  is  excavated  by  a  deep  pocket-like  fossa.  The  neural  spine 
is  bi-oken  away  to  a  great  extent,  but  it  can  be  seen  that  its  base 
was  strengthened  by  six  butti-ess-like  lamellae  of  bone,  of  which 
two  are  placed  longitudinsilly,  two  others  run  outwards  and  a 
little  forwai-ds  on  to  the  transverse  pixxjesses ;  the  two  remaining 
ridges  run  midway  between  the  li\st-mentioned  plates  and  the 
postei'o-median  one.  There  is  a  small  hypapophysis  situated 
immediately  behind  the  anterior  surface  of  the  centrum. 

The  second  vertebni  has  a  broad  transverse  process  the  base  of 
which  is  excavated  by  a  large  pneumatic  fossji  divided  into  two 
chambei*s  by  a  vertical  lamella  of  lx)ne.  There  seem  to  have  been 
no  articular  surfaces  for  ribs,  but  the  bone  is  somewhat  incomplete 
where  they  should  occur.  There  is  a  very  slightly  marked  hypa- 
jKjphysis  on  the  front  of  the  ventral  surface.  The  next  vertebra  is 
similar  except  that  there  is  no  trace  of  a  hypapophysis.  In  the 
next  the  ti-ansverse  process  is  smaller  and  more  backwardly  directed, 
Imlj  it  is  not,  jis  in  ^Ept/omis,  divided  into  a  doi-sal  and  ventral  bar. 
Tiiis  division,  however,  occurs  in  the  next  (5),  in  which  the  ventral 
Iwu^  is  small  and  forwardly  directed.  The  same  is  the  case  in  the 
following  two  (6  and  7).  In  none  of  these  hinder  vertebra?  (3  -7) 
in  there  any  hypapophysis.  The  outer  ends  of  the  parapophyses, 
which  are  separated  by  oval  foramina,  are  intimately  united  with 
the  ilia. 

The  centra  of  the  eighth  to  the  eleventh  (or  twelfth)  vertebiw 
ure  fused  with  one  another  and  with  the  proximal  portions  of  the 
pul)es  and  ischia.     The  united  centra  form  a  ventral  prominence 
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convex  antero- posteriorly,  but  this  projection  is  not  bounded 
posteriorly  by  a  well-marked  groove  as  in  ^Epyomia,  The  centra 
of  the  succeeding  (post-acetabulai*)  vertebrae  do  not  run  in  quite 
the  same  straight  line  as  those  in  front,  but  slope  somewhat  up- 
wards, so  that  the  preacetabular  region  of  the  sjTisacrum  makes  a 
slight  angle  with  the  poat-acetabular,  the  two  being  separated  by 
the  ventral  prominence  of  the  inter-acetabular  centra. 

In  the  thirteenth,  fourteenth,  and  fifteenth  vertebrae  there  are 
ventral  processes,  of  which  the  anterior  two  are  perhaps  to  be 
r^arde<l  as  the  true  sacral  ribs ;  the  outer  ends  of  these  processes 
unite  externally  into  a  common  mass  which  abuts  on  the  ilium 
immediately  behind  the  acetabulum,  and  at  the  same  time  forms 
the  hinder  wall  of  the  cavum  acetabulare.  Of  these  processes, 
that  of  the  thirteenth  vertebra  is  slender  and  directed  backwards, 
that  of  the  fourteenth  stouter  and  running  directly  outwards, 
that  of  the  fifteenth  much  the  largest  and  directed  forwards ;  the 
centra  of  these  three  vertebrae  are  flat  below. 

The  sixteenth  vertebra  bears  a  long  and  broad  transverse 
process,  which  runs  outwards  and  backwards,  and  widens  out 
externally,  joining  the  ilium  immediately  beneath  the  anti- 
troclianter ;  the  upper  edges  of  thase  transverse  processes  are  con- 
tinued upwards  into  thin  cribiform  plates  which  unite  above  with 
the  neunil  spine.  The  next  tmnsverse  process  is  more  slender 
but  bears  a  similar  plate,  and,  judging  from  the  pelvis  of  yEpyomis, 
these  plates  were  present  in  all  tlie  succeeding  pastsacrals,  and  are 
so  arranged  that  they  divide  the  posterior  portion  of  the  pelvis 
into  a  series  of  narrow  chambers.  In  the  present  specimen  all 
behind  the  seventeenth  vertebra  are  broken  away. 

The  dimensions  of  the  pelvis  are : —  cm. 

Length  of  synsacrum  a,s  far  as  preserved 26 

Approximate  width  between  outer  ends  of  the 

antitrochanters    13 

Width  between  ventral  edges  of  acetabula 7*5 

Vertical  diameter  of  acetabulum  4 

Width  in  front  of  acetabulum  6 

The  Femur  (Plate  V.  figs.  2  <k  3). — The  femur  is  rather  more 
slender  in  proportion  to  its  length  than  in  jEpyornis  midleri,  but 
otherwise  is  not  strikingly  different.  The  neck  is  very  short  and 
the  head  is  shaped  somewhat  like  the  frustrum  of  a  cone,  the  upper 
end  of  which  is  represented  by  the  smooth  surface  which  fits  into 
the  acetabular  foramen.  The  trochanteric  surface  is  continuous 
mth  that  of  the  head,  and  the  trochanter  itself  is  less  massive  and 
projects  less  forwards  than  is  the  case  in  JUpyomis :  its  outer 
surface  is  deeply  marked  by  the  attachments  of  muscles  (glutei, 
&c.).  On  the  hinder  face  of  the  bone,  immediately  beneath  the 
edge  of  ttie  trochanteric  surface,  there  is  a  large  pneumatic  foramen 
(pii.f.)  partly  closed  by  a  cribriform  plate  of  bone. 

The  shaft  is  slightly  compressed  owing  to  the  flattening  of  the 
anterior  and  posterior  surfaces,  and  this  flattening  is  especially 


166  DR.  C.  W,  ANDREWS  ON  FOSSIL  BIRDS  [Jan.  19, 

marked  towards  the  lower  end,  where  the  bone  widens  out  towards 
the  distal  articulation.  The  popliteal  fossa  is  deep,  and  there  are 
several  pneumatic  foramina  {pn,f,)  opening  into  it ;  it  is  more 
strongly  defined  and  extends  fuiiiher  up  the  bone  than  in  ^EpyomiB. 
The  trochlear  surface  is  rather  flattened,  and  is  separated  from  the 
intercondylar  groove  by  a  well-defined  angle.  The  broad  inter- 
condylar groove  is  marked  with  two  or  three  deep  pits  for  the 
attachment  of  ligaments.  The  inner  condyle  is  much  as  in 
jEpyomia,  but  in  the  outer  the  fibular  surface  is  broader  and 
the  short  ridge  forming  its  supero-intemal  border  is  much  more 
prominent. 

Near  the  middle  of  the  shaft  and  on  its  postero-extemal  border 
there  is  a  small  nutritive  foramen. 

The  TibiO'taraus  (Plate  V.  figs.  4  <fe  5).— The  tibio-tarsus  is 
relatively  more  slender  than  that  of  jEpyomis  muUeri,  and  the 
antero-posterior  compression  of  the  shaft  is  a  little  less  marked. 
The  cnemial  crests  are  well  developed  and  rise  high  above  the 
articular  surface.  Immediately  beneath  the  rim  of  the  hinder 
edge  of  the  proximal  articulation  there  is  a  deep  concavity  into 
which  several  foramina,  probably  pneumatic  (/wi/.)>  open. 

The  distal  portion  of  the  shaft  is  greatly  flattened  from  before 
backwards,  and  its  anterior  face  is  slightly  concave  from  side  to 
side.  This  concavity  is  deepest  at  the  groove  for  the  extensor 
tendons,  which  runs  farther  up  the  bone  than  in  jEpyomia  and  is 
not  qiiite  so  near  the  inner  margin.  The  groove  is  bordered  exter- 
nally by  a  long  and  prominent  ridge,  and  on  the  inner  side  by  a 
shoit  projection  (fig.  5,  i),  which  is  evidently  the  pai'tially  ossified 
base  of  the  otherwise  tendinous  bridge  over  the  extensor  tendons. 
Tlie  distal  articulation  is  almost  exactly  like  that  of  the  tibia  of 
uEpyornis  mvUeri.  Tlie  so-called  middle  trochlea,  a  slight  con- 
vexity between  the  outer  and  inner  condyles,  Ls  very  slightly 
developed.  The  post- condylar  processes  are  sharply  marked  off* 
from  the  condyles,  and  the  outer  at  least  projects  more  than  in 
jEpjjomis, 

■  The  Fibula  (Plate  V.  fig.  6). — Tlie  fibida  as  far  as  preserved  Is 
160  mm.  long.  Its  upper  end  is  lai'ge,  and  in  correlation  with 
the  large  size  of  the  fibiilar  surface  of  the  femiir  it  bears  a  large 
articular  surface  which  extends  a  considerable  distance  down  the 
outer  side  of  the  shaft.  Tlie  surface  for  articulation  with  the 
fibular  prominence  of  the  tibia  is  oval  and  deeply  concave.  About 
a  third  of  the  length  of  the  bone  from  its  distal  end  there  is  a 
prominent  tubercle  for  the  insertion  of  the  biceps  cruris. 

The  TarsO'Vietatarstts  (Plate  V.  figs.  7  <fe  8). — The  tarso-meta- 
tarsus  is  a  comparatively  slender  bone,  and  in  general  structure 
con*esponds  entirely  with  that  of  one  of  the  smaller  species  of 
jEpyomis^  e.  g.  ^E,  hildebrandti  as  described  by  Burckhardt.  In 
the  proximal  articidation  the  surface  for  the  inner  condyle  of  the 
tibia  is  much  the  larger,  and  is  much  wider  antero- posteriorly  than 
that  for  the  outer  condyle ;  there  is  no  intercondylar  process,  but, 
on  the  other  hand,  there  is  a  slight  median  concavity  for  the 
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reception  of  the  so-called  middle  trochlea  of  the  tibia.  The  upper 
part  of  the  anterior  face  of  the  shaft  is  deeply  concave  owing  to  the 
posterior  position  of  the  upper  end  of  the  middle  metatai-sal ;  this 
concavity  runs  about  three-quarters  of  the  way  down  the  shaft, 
and  even  below  this  the  anteiior  face  is  slightly  grooved  for  the 
adductor  tendons.  The  inter-osseous  foramina  open  at  the  same 
level  anteriorly,  and  immediately  beneath  them  is  the  single  large 
tuberosity  for  the  insertion  of  the  tendon  of  the  tibialis  anticua. 
On  the  posterior  surface  of  the  bone,  the  upper  end  of  the  thinl 
metatarsal  forms  the  bulk  of  the  large  talon,  consisting  of  a  pro- 
minent ridge  on  the  outer  side  and  a  small  tuberosity  on  the  inner, 
separated  by  a  shallow  groove  for  the  tendons.  The  main  ridge 
of  the  talon  is  continued  down  the  upper  three-fourths  of  the 
trihedral  shaft,  of  which  it  forms  the  posterior  angle.  In  section, 
the  middle  portion  of  the  shaft  is  triangidar,  the  sides  of  the 
triangle  being  concave  and  the  concavity  of  the  anterior  face  being 
the  deepest.  A  little  above  the  distal  articulation  the  shaft  Ls 
convex  in  front  and  slightly  concave  behind.  The  middle  trochlea 
Ls  much  the  largest  of  the  three  and  extends  considerably  beyond 
the  inner  one,  which  in  size  and  form  closely  resembles  the  outer, 
much  more  nearly,  indeed,  than  is  the  case  in  JSpyoniis.  Just 
above  the  notch  between  the  outer  and  middle  trochlea*,  the 
bone  is  perforated  by  two  foramina,  one  above  the  other  but  close 
together  :  of  these  the  upper  one  {(uld.)  pierces  the  bone  and  opens 
oil  the  palmar  aspect  at  the  posterioi*  end  of  the  channel  between 
the  two  trochleep,  the  other  opens  in  the  middle  of  the  same 
channel  ;  the  upper  or  posterior  of  these  perforations  probably 
transmitted  the  tendon  of  the  adductor  digiti  extemi,  but  the 
function  of  the  other  is  unknown  to  me. 

In  a  note  on  some  remains  of  jEpyomis  in  the  Tring  Museiim 
publish e<l  some  years  ago*,  1  ventured  to  suggast  that  Midleromis 
rudis,  the  metatarsal  of  which  is  said  to  be  perforated  by  th^ 
tendon  of  the  addxvctor  digiti  extemi^  should  on  that  account  be 
referre<l  to  a  new  genus,  Flacmt/rtia.  If  the  pre«ience  of  this 
character  were  really  of  generic  value  taken  alone,  the  present 
species  should  likewise  be  referred  to  Flacwirtia ;  but  since  the 
presence  or  absence  of  this  perf  omtion  seems  to  be  of  very  variable 
occurrence,  it  will  be  better  to  refer  all  the  small,  lightly  built 
^pyomithidae  at  present  known  to  one  genus,  MuUerm^nia^  at 
least  till  some  more  valid  distinctions  are  found,  which  may  very 
well  happen  when  the  skulls  and  skeletons  of  the  various  species 
are  known. 

So  far  as  can  be  seen,  the  thickening  of  the  bones  (pachyostosis), 
though  of  course  much  less  in  degiee  than  in  ^Epf/omis,  is  of 
precisely  the  same  kind  as  that  described  by  Burckhardt  in 
the  case  of  j^pf/amis  hildehrandii,  and  differs  from  the  ty|>e  found 
in  the  Dinomithidce,  in  which  the  l)ones  are  much  more  solid  and 
hearier. 

*  Novitates  Zoologies,  vol.  ii.  )>.  26.    Tring,  1895. 
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As  already  mentioned  at  the  beginning  of  this  papel*,  these 
specimens  throw  no  light  on  the  relationships  and  origin  of  the 
i^pyornithes,  and  it  seemH  that  in  Madagascar  we  have  a  group 
of  closely  interielated  Ratites,  varying  enormously  in  size  and  in 
the  degree  of  pachyostosis  attained,  but  otherwise  presenting  few 
differences  of  importance,  just  as  in  New  Zealand  all  degrees  of 
size  and  massiveness  exist  between  Dinomis  parvus  and  D,  maxi- 
mu8  or  Pachyornia  elephantopus.  In  Madagascar,  so  far  as  known 
at  present,  the  exti^mes  are  MvUeromis  agilis  and  jEpyomis 
titan. 

The  dimensions  of  the  limb-bones  described  are  given  below ; 
those  of  the  pelvis  have  already  been  noticed. 

Femur :  cm. 

Length 235 

Width  of  the  proximal  end     8*4 

An tero- posterior  diameter  of  the  shaft 2*9 

Lateral  diameter  of  the  shaft     3*5 

Width  of  the  dLstal  end  37 

Tibia: 

Length  to  top  of  articulation      40*5 

Length  to  top  of  cnemial  crest  43-5 

Width  of  the  proximal  end     6*2 

Width  of  the  middle  of  shaft 2*8 

Width  of  distal  end 6*2 

Antoro-posterior  diameter  of  the  shaft 2*0 

Fibula : 

Length upwards  of  16*0 

An toro- posterior  width  of  pix)ximal  end    3*4 

Latoi-al  width  of  proximal  end   1*6 

Metatarsus : 

•  Length 273 

Width  of  the  proximal  end     G*G 

Width  of  shaft  at  nari'owest  2*7 

Width  of  the  distal  end  65 

Width  of  the  middle  trochlea     25 


Note  on  a  new  Ratito  Bird  {JUremopeziis  eoccninSf  gen.  et  sp.  nov.) 
from  the  Upper  Eocene  of  the  Fayum  District,  Egjpt. 

(Text-figure  15.) 

Oiip  fif  the  most  interesting  specimens  collected  from  the  Upper 
Efxone  l<^<ls  of  the  Fayum  in  1902  is  the  distal  end  of  the  left 
tiliiiKtJir'sus  of  a  large  ratite  bird.  The  fragment  consists  of  the 
artioul?4.tion  and  four  or  five  centimetres  of  the  shaft,  and,  except 
for  a  sliglit  abrasion  of  the  inner  condyle,  is  in  a  sufficiently  good 
state  of  jireservation  for  it  to  l:e  possible  to  observe  all  the 
ijii]H>jtftiit  points  in  the  structure  of  this  highly  characteristic 
jroiijtjji   of  the  hkeleton.     In  fact,  although  of  course  much  more 
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material  is  necessary  before  the  precise  affinities  of  this  bird  can 
be  fully  determined,  probably  from  no  similar  fragment  of  any 
other  bone  of  the  skeleton  could  so  much  information  be  derived. 
The  outer  condyle,  the  upper  angle  of  which  extends  some 
distance  up  the  antero- external  border  of  the  bone,  seems  to  be 
lai^r  in  proportion  to  the  inner  than  in  the  other  Ratites 
except  possibly  Struthio,  The  condyles  are  very  distinctly 
separate  by  a  very  well-marked  intercondylar  groove,  in  this 
respect  more  i*esembling  the  tibiie  of  Casuarius  and  Rhsa,  and 
differing  from  those  of  jEpyoniis  and  SiriUhio,  in  which  the 
groove  is  very  shallow.  The  post-condylar  processes  are  not 
nearly  so  prominent  as  in  Struthio^  but  about  as  in  Bromceus ; 
the  outer  post-condylar  process  does  not  extend  nearly  so  far  up- 
wards as  the  con<lyle  does  anteriorly,  and  is  sharply  separated  from 
it  almost  at  a  right  angle  (see  text-fig.  15,  B,  a.)  which  forms  the 
most  distal  point  of  the  bone.  The  consequence  of  this  an^ange- 
ment  is  that  the  condylar  articular  surface  looks  moie  foi-ward 
than  is  usually  the  case,  though  some  approximation  to  this  con- 
dition is  seen  in  Struthio,  and  still  more  in  Rhea,  The  surface 
between  the  post-condylar  processes  is  slightly  concave  and  passes 
gently  into  the  posterior  surface  of  the  shaft,  which,  like  the  whole 
ai-tieular  end  of  the  bone,  is  strongly  compi-essod  from  before 
backwards.  The  lateral  faces  of  the  condyles  bear  deep  pits  for 
the  attachment  of  ligaments  (text-fig.  15,  B). 


Text-fig.  15. 
8 


oc 


Distal  end  of  kft  tibio-tanus  of  Sremopezus  eoarnus, 
A.  From  front.  B.  Prom  nide.  C.  Prom  bock, 

a.,  angle  Itct ween  out(*r  condyle  and  post-condylar  surface ;  e.g.,  extensor  groove: 
i.e.,  inner  condyle ;  o.c,  outer  condyle  ;  /.,  tubercle  marking  position  of 
extensor  bridge. 

Tbe  figures  are  f.  natural  size. 

The  posterior  face  of  the  shaft  passes  by  a  gentle  slope  into  the 
shaip  antero- internal  border  of  the  bone,  which  is  continuous  with 
tl»e  upiH»r  angle  of  the  inner  condyle,  as  in  Casvariusixud  Ihoimf^ns. 
The   anterior  face  of  the  shaft  near  its  inner  border  is  <leej)ly 
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channelled  by  the  groove  for  the  extensor  tendons  (text-fig.  15,  A, 
e.g,) ;  this  groove  is  closed  at  its  lower  end  by  a  strong  ridge 
running  upwards  and  outwards  towards  the  outer  border,  and 
forming  a  prominent  rugose  sui'face  above  the  outer  condyle. 
There  was  no  bony  bridge  over  the  tendons,  but  a  slight  ridge 
along  the  inner  side  of  the  groove  marks  the  insertion  of  a  strong 
tendinous  sling  (see  text-fig.  15,  A,  L), 

Comparing  this  specimen  with  the  tibio- tarsi  of  the  other 
Ratites,  it  may  be  said  that  to  some  extent  it  combines  the 
characters  of  several  of  them.  In  the  depth  of  the  extensor 
groove  it  approximates  to  Ehea  and  jEpyomia,  The  oblique  ridge 
which  blocks  the  lower  end  of  the  groove  occurs  also  in  Str%Uhio, 
though  in  this  case  the  groove  itself  is  much  shallower.  In 
yEpyomis,  on  the  other  hajud,  the  ridge  is  entirely  absent  and  the 
groove  runs  nearly  down  to  the  condyles.  The  form  of  the  outer 
condyle  and  its  relations  to  the  post-oondylar  process  are  similar  to 
what  is  seen  in  Rhea  and  to  some  extent  in  StnUhio  also. 

It  seems  clear  that  this  bird  dififers  widely  from  the  other 
Ratites,  and  certainly  from  any  of  the  Oarinatae,  and  I  propose  to 
name  it  Kremopezits  eocwnus. 

The  dimensions  of  the  type  specimen  are : — 

cm. 

Width  of  distal  articular  end   4'8 

Width  of  lower  end  of  shaft  (at  highest 

point  preserved)     3*5 

Width  from  front  to  back  of  the  outer 
condyle    3*5 

The  occurrence  in  this  region  and  in  beds  of  Eocene  age  of 
a  Ratite  bird  is  a  matter  of  considerable  interest ;  but  until 
sufficient  remains  are  found  to  give  a  more  definite  idea  of 
the  relationships  of  this  form,  it  will  be  unwise  to  draw  any 
very  wide  conclusions.  At  the  same  time,  it  may  be  remarked 
that  the  existence  of  a  true  Ratite  so  long  ago  as  the  Eocene 
makes  it  at  least  possible  that  some  of  the  main  groups  of 
the  Ratitie  may  have  had  a  common  ancestry,  and  are  not  the 
results  of  separate  retrogressive  modifications  leading  to  the  loss 
of  flight,  with  the  various  correlated  changes.  In  the  present 
case  the  relationship  between  the  Struthiones  and  the^pyomithes, 
referred  to  by  Burckhardt  *,  is  naturally  suggested  ;  and  the 
occurrence  of  Struthious  birds  (Struthio  and  Hypadomia)  in  the 
Pliocene  of  the  Siwalik  Hills  may  possibly  indicate  some  remote 
connection  between  the  present  form  and  the  Dromams-Casuarius 
group.  There  is,  however,  another  possibility  that  must  not  be 
last  sight  of,  and  that  is,  that  after  all  Eremopezus  may  be  merely 
another  instance  of  retrogressive  modification  leading  to  loss  of 
flight  and  increase  of  bulk  in  a  group  of  Carinate  birds,  such  as 
has  occurred  in  the  case  of  the  Stereomithes,  the  Gastornithes,  and 

•  "  Ueber  JEpyomU;'  PalsDont.  Abhandlungen,  N.  P.,  vol.  ii.  p.  146  (Jena,  1893). 
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probably  in  most  of  the  early  so-called  Ba-tite  birds.  These 
questions  can  only  be  settled  by  further  excavations  in  the  Libyan 
Desert  and  the  discovery  of  more  complete  material. 

EXPLANATION  OF  PLATE  V. 
Mulleromis  betiilei  M.-Edw.  &  Grand. 

Fig.  1.  Pelvis  from  side,  p.  163. 

2.  Femur,  posterior  surface,  p.  166. 

3.  „      anterior        „ 

4.  Tibio-tarsus,  posterior  surface,  p.  166. 
6.  „  anterior         „ 

6.  Fibula,  p.  166. 

7.  Tarso-metatarsus,  posterior  surface,  p.  166. 

8.  „  anterior        „ 

All  the  fijrurcs  \  natural  size. 


February  2,  1904. 

H.G.  The  Duke  op  Bedford,  K.O.,  President, 
in  the  Chaii\ 

Mr.  R.  Lydekker  exhibited  and  made  remarks  upon  a  head  of 
the  Alaskan  Moose  {Alces  gigas  of  American  naturalists)  which 
had  been  obtained  by  Lonl  Elphinstone  in  Alaska,  and  mounted 
by  Mr.  llowland  Ward. 

Mr.  J.  E.  S.  Moore,  F.Z.S.,  exhibited  a  series  of  lantern-slides 
illustrating  the  histology  of  cancer  in  animal  tissues. 


The  following  papers  were  read : — 

1.  On  a  Collection  of  Mammals  from  British  Namaqualand, 
presented^  to  the  National  Museum  by  Mr.  0.  D.  Riidd. 
Bv  Oldfield  Thomas,  F.R.S.,  and  Harold  Schwann, 
F^Z.S.* 

[Received  December  16, 1903.] 

(Plate  Vl.t) 

By  the  generous  help  of  Mr.  C.  D.  Rudd,  Mr.  C.  H.  B.  Grant, 
who  ha*!  previously  collected  at  Deelfontein  the  fine  series  of 
Mammals  presented  by  (Jol.  A.  T.  Sloggett,  has  l)een  enable<l  to 
continue  in  the  Cape  Colony  collecting  material  for  the  British 
Museum. 

•  Diagnoses  of  the  new  forms  published  in  Abstracts  P.  Z.  S.  1904,  no.  2,  pp.  5,  6 
(Feb.  9th). 
t  For  erplanation  of  the  Plat«,  see  p.  183. 
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After  a  short  stay  in  the  Gape  Peninsula,  where  he  obtained 
useful  topotypes  of  several  long- known  species,  Mr.  Grant  went 
to  Little  Numaqualand  in  March  1903,  and  settled  at  Klip- 
fontein,  a  place  some  80  miles  inland  of  Port  Nolloth,  at  an 
altitude  of  about  1000  metres.  He  also  stayed  for  shorter  periotls 
at  Anenous,  north  of  Klipfontein,  50  miles  from  the  coast  (alt. 
600  m.),  and  at  Port  Nolloth  itself. 

So  far  as  the  British  Museum  is  concerned,  Namaqualand  has 
])een  hithei'to  almost  entirely  neglected,  the  few  specimens 
obtained  there  by  Dr.  Andrew  Smith  about  1830  (e.  g.  Petramys 
ti/picus,  Otomya  brantsii,  <kc.)  and  the  little  set  collected  by  Dr. 
R.  Broom  at  Port  Nolloth  in  1897  (including  the  type  of  Otomys 
broomi)  being  the  only  mammals  that  the  Museum  has  ever 
received  from  that  country.  For  the  South  African  Museum 
Mr.  P6ringuey  also  collected  a  certain  number  at  Klipfontein,  as 
recorded  by  Mr.  W.  L.  Sclater,  but  he  does  not  seem  to  have  come 
upon  any  of  the  new  forms  we  now  find  it  necessary  to  describe. 

This  is  the  first  occasion  in  the  history  of  Cape  zoology  that 
any  considerable  series  of  perfectly  made  modem  skins  have  been 
compared,  species  by  species,  with  another  such  series  as  that 
prepared  by  Mr.  Giunt  at  Deelfontein  and  the  Cape ;  and  we  have 
thus  been  able  to  see  what  is  the  influence  on  the  mammal  faima 
of  the  more  northern  and  desert  climate  of  Namaqualand.  As 
might  be  expected,  this  shows  itself  in  a  general  pallor,  which  is 
well  exemplified  in  such  forms  as  Maeroscelides  meUmotia^  Cyiiictis 
penicUlata  paUidior,  Otomya  hroonii  and  hraiUaiiy  and  ArvicatUhis 
jmmilio  cinereus.  On  the  other  hand,  the  two  animals  which  we 
have  thought  worthy  to  be  distinguished  as  species  instead  of  sub- 
species, Herpeates  rvddi  and  BcUhyergus  jatietta,  are  both  darker, 
especially  on  the  back,  than  their  Cape  representatives. 

Of  these  two  the  Mongoose  is  a  veiy  distinct  and  handsome 
animal,  easily  separable  from  the  Cape  Herpestes  pidvertilentfis  by 
its  blackened  back  and  tail-tip.  Bathyergua  janeita  again  is  of 
interest  as  being  the  second  species  of  so  peculiar  and  long-known 
a  genus  a»s  Bathyergvs,  otherwise  confined  to  the  Cape. 

In  all,  therefore,  the  Namaqua  collection,  which  numbers  about 
IGO  well-prepared  skins,  is  a  mast  valuable  accession  to  the 
Museum,  and  one  for  which  we  have  every  reason  to  be  grateful 
to  its  donor,  Mr.  Rudd. 

The  following  are  Mr.  Grant's  notes*  on  the  character  of  the 
country : — 

♦♦  Tlt(^  appearance  of  the  country  as  we  proceed  inland  by  rail, 
froai  iJu^  i'oast,  strikas  one  as  looking  particularly  dry  and  for- 
Inddini,',  Port  Nolloth  itself  is  on  white  sand  which  runs  inland 
fur  pfn-hsips  ten  miles,  dotted  here  and  there  with  milk-  and  T^- 
bui^lH'*^  nud  a  little  grass  in  some  of  the  water-courses.  About  the 
Tunili  nr  tenth  mile  on  the  railway  the  white  sand  gives  place  to 

*  Mr.  Uumt's  notes  on  the  character  of  the  country  and  the  habits  of  the  animals 
m^fe  rn^iwd  too  late  for  reading,  but  have  been  inserted  rinoe. — Feb.  20,  1904. 
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dry  yellow  or  reddish-yellow  sandy  flats,  stretching  away  on  each 
side  towards  low  or  high  mountain-ranges.  Most  of  these  have  a 
yellowish  appearance,  the  low  stony  rises  or  kopjes  looking  for  all 
the  world  like  huge  heaps  of  gravel. 

"  Water  is  very  scarce  and  is  found  in  natural  springs,  either 
surface  or  by  sinking ;  frequently  the  water- holes  ai'e  considerable 
distances  apart,  and  in  the  back  country  are  almost  impossible  to 
find  without  a  guide. 

"  The  rainfall  during  my  stay  at  Klipfontein  was  considered  to 
have  been  the  best  for  some  years,  being  as  follows : — 

April 013  in. 

May   1-41  „ 

June 0-96  „ 

A  little  fell  in  July  and  (at  Poi*t  Nolloth  during  my  short  stay 
there)  in  August. 

"  Klipfontein,  at  an  altitude  of  3104  feet,  is  a  wayside  station  on 
the  railway  between  Port  Nolloth  and  O'okiep,  54  miles  by  rail 
from  the  former  place,  situated  on  the  top  of  the  mountain- ranges 
which  run  between  the  Orange  River  and  the  Kamiesberg. 

"The  country  is  a  series  of  mountjtins  and  suiall  flats  cut 
through  with  old  water-coui-ses,  which  either  run  down  to  the 
small  flats  on  the  top  of  the  mountjiin-itinge  or  the  lower  flats 
running  towards  the  coast.  Often  they  foi-m  huge  kloofs  or 
canons,  some  hundreds  of  feet  in  depth  and  200  or  300  yards 
across,  with  enormous  knintzes  towering  above  and  around  the 
outer  edges. 

"  The  principal  vegetation  consists  of  several  species  of  milk- 
bush  and  a  small  gi'een  bush  some  2  or  3  feet  in  height,  on  which 
the  wild  buck  and  domestic  stock  feed ;  the  sevei"al  species  of 
water-  and  rice-plants,  a  few  scattered  bushes  and  small  trees  on 
the  kloofs  and  mountains,  thorns  in  some  of  the  river-beds,  and 
the  curious  cookrerboom  complete  my  rough  list. 

"  Within  a  few  miles  of  Klipfontein,  on  both  the  high  and  low 
ground,  traps  were  set  in  every  conceivable  place,  such  as  under 
bushes  or  rocks  on  the  open  flats,  in  the  dry  river-l)eds  and  kloofs. 
The  most  productive  ground,  however,  wiis  the  dry  river-beds, 
the  rocky  slopes  and  ki*antzes  of  the  larger  mountains,  and  the 
small  stony  kopjes  on  the  flats." 

1.  KniNOLOPHUS  iETHioPS  Peters. 
d.  436a.     $.  420.     Klipfontein. 

2.  NyCTERIS  CAPEN8I8  Smith. 

2 .  459.    Anenous.  , 
$.  429,421.     Klipfontein. 

3.  MiNIOPTERUS  8CHREIBERSI  Natt. 

c^.  451.     Klipfontein. 
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4.  Macrosoeudes  rupestris  Smith. 

c^  .  510,  453,  501,  425.      $  .  390,  468,  477.     Klipfontein. 

M.  rupestris  was  fir«t  obtained  by  Smith  from  the  "  rocky 
mountains  of  Namaqnaland,"  so  that  these  specimens  are  practi- 
cally topotypes. 

The  same  author^s  M,  edwardi  is  commonly  considered  to  be  a 
synonym  of  i/.  rupestris,  but  among  Mr.  Grant^s  collection  from 
Deelf  ontein  there  is  a  serias  of  a  Macroscelides  apparently  distinct 
from  the  latter  and  probably  referable  to  edwardi,  ThLs  animal 
is  darker  and  more  greyish,  its  tail  is  less  heavily  pencilled,  and 
its  eyes  have  scarcely  a  trace  of  white  rings. 

"  *  Oliphant-muis '  or  *  Klas-nese '  of  the  Dutch. 

"  Found  only  on  the  kopjes  and  in  stony  places.  Remarkably 
quick  when  disturbed  in  getting  from  rock  to  rock  nnd  disjippeai-ing 
from  view.  It  is  curious  to  watch  it  dusting  itself  in  some  patch 
of  loose  sand  among  the  rocks,  its  ivctions  reminding  one  very 
much  of  a  dog."— C.  H.  B.  G. 

5.  Macroscelides  melanotis  Ogilb. 

6.  461,  393,  409.  $.  423,  484,  433,  435,  531,  519.  Klip- 
fontein. 

5  .  555.     Port  Nolloth. 

This  good  series  enables  us  to  make  for  the  fii-st  time  a  reliable 
comparison  between  M,  melanotis  and  its  ally  Jf.  proboscideus. 

The  former  proves  to  be  readily  distinguishable  by  it*i  much  jmler 
colour  throughout  and  by  its  blacker  and  more  heiivily  tufted  tiiil. 

"  *  Oliphant-muis'  or  *  Klas-nese  '  of  the  Dutch. 

"  Found  only  on  the  flats  among  the  rocks  and  other  cover. 
When  disturbed  it  dodges  round  bushes  and  jicross  open  places  at 
an  amazing  rate,  with  its  tjiil  in  the  air,  fre(juently  tjiki ug  cover 
in  the  nest  of  Otomys  bromni, 

*' Often  observed  in  piii-s."— C.  H.  B.  G. 

6.  Myosorex  varius  Smuts. 
(J .  438.     Port  Nolloth. 

Quite  similar  in  colour  to  a  series  froui  the  slopes  of  Table 
Mountiiin. 

This  specimen  is  abnormal  in  not  having  any  tmce  of  the 
minute  premolars,  the  fourth  unicuspids,  Uhually  present  just 
anterior  to  the  large  p*.  in  the  upper  jaw.  Out  of  alwut  a  dozen 
examples  from  the  Cape  the  sjiine  abnormality  occui"s  on  both 
sides  in  one  skull,  and  on  one  side  in  another. 

"  ^  Skearer-muis '  of  the  Dutch. 

"  One  N|)ecimen  wats  sent  to  me  from  Poi*t  Nolloth,  but  1  cx)uld 
not  find  out  exactly  where  it  hiul  been  caught." — C.  H.  B.  G. 

7.  Felis  caffra  Desm. 

cT .  512,  456.      2  .  492,  509,  479,  463.     Klipfontein. 

"  *  Wilde-kat '  of  the  Dutch. 

**  Not  particularly  common,  frequenting  the  kloofs  and  clumps 
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of  rocks  on  the  open  flats.  Occasionally  seen  in  the  dajrtime, 
amongst  the  bushes  on  the  flats,  where  they  were  bunning 
themselves  when  disturbed." — C.  H.  B.  G. 

8.  Genetta  felina  Thunb. 

d .  450,  534.      9  .  440.     Klipfontein. 

*•  *  Misselyat-kat '  of  tha  Dutch. 

**  Not  by  any  means  common.  Frequenting  the  deei>er  and 
rougher  kloofs,  where  large  rocks  and  the  thickest  bush  prevails. 
Never  seen  during  the  day  and  trapped  only  at  night.  Appjirently 
feeds  principally  on  beetles  and  other  insects." — C.  H.  B.  G. 

9.  Hebpestes  ruddi  Thos.     (Plate  VI.  fig.  1.) 

Uerpestes  ruddi,  Thos.  Ann.  Mag.  N.  H.  (7)  xii.  p.  465,  (1903). 

S.  439,  508,  418,  507,  511,  406,  471,  474,  467,  527,  523. 
$ .  411,  407,  448,  494,  526,  533.     Klipfontein. 

This  handson^e  animal  has  already  been  described,  and  we  now 
give  a  figure  of  it. 

The  discovery  of  so  distinct  a  carnivore  within  the  boundaries 
of  Cape  Colony  is  a  striking  example  of  the  incompleteness  of  our 
present  knowledge  of  mammals  geneiTilly,  and  the  value  of  such 
systematic  surveys  as  that  which  Mr.  Rudd  has  enabled  Mr.  Grunt 
to  carry  on. 

"  *  Commy-jee-baat  muishond '  of  the  Dutch.  *  T^'eep '  *  of  the 
Namaqualand  Hottentots. 

"  Extremely  common.  Very  difficult  to  avoid  trapping  them, 
as  they  are  nearly  always  the  first  animals  caught  when  ti-aps  aie 
placed  in  a  new  spot.  Fi-equenting  kloofs,  mountains,  and  the 
dry  river-beds  near  clumps  of  rocks,  in  fact  wherever  there  is 
suflicient  cover.  Sometimes  seen  in  the  daytime  on  the  hunt  in 
the  big  krantzes  and  larger  kloofs.  Food  apparently  consists  of 
beetles  &c.,  although  I  believe  they  destroy  numbers  of  young 
dassies.     Often  taken  in  paii-s." — C.  H.  B.  G. 

10.  Cynictis  penicillata  pallidior  Thos.  «fc  Schw. 

Cf/nic^is  penicilUUa  pallidior  Thos.  <k  Schw.  Abstr.  P.  Z.  S. 
1904,  no.  2,  p.  5  (Feb.  9th). 

cJ  .  399,  415,  419.     $  .  404,  405.     Klipfontein. 

Similar  to  the  typical  C,  penieiUata  but  lighter  throughout. 

Central  area  of  back  "  buff-yellow  "  of  Ridgway  compared  with 
the  "  ochre-yellow  "  of  the  Cape  form,  the  flanks  mther  lighter ; 
under  surface  dull  "  ci-eam-colour " ;  heatl  like  Imck,  cheeks  and 
neck  much  lighter  than  in  penicillaia,  grizzled  whitLsh.  Back  of 
ears  in  most  specimens  prominently  dai-k  brown,  contrasting  with 
the  general  colour  of  the  head ;  a  postauricular  patch  light 
yellow,  not  grizzled ;  fore  limbs  as  in  penicillata  ;  under  surface  of 
hind  limbs  creamy  white  instead  of  "  ochre-yellow,"  hind  feet 
light  creamy  yellow.     Tail  about  two-thiids  as  long  as  the  head 

•  "Tc"  stands  for  a  click. 
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and  Ixxiy,  brood  ratlier  than  round,  very  bushy,  the  breadth 
across  the  outstretclied  tail -hairs  about  5  inches,  its  upper  surface 
coloured  like  the  back ;  the  terminal  two  inches  pure  white ; 
under  surface  cretimy  pi-oximally,  becoming  gradually  whiter 
distally.  Individually  the  hairs  of  the  under  surface  ai-e  cream- 
buff  basally  and  white  ttn-minally,  with  a  dark  bi-own  subtermiual 
band.  The  tail  of  true  jyeniciUcUa  is  much  darker,  being 
*•  ochraceous "  above,  j)encille<l  with  black,  tind  nowhere  lighter 
than  "  ochraceous-buff "  below,  except  at  the  tip,  the  light  part 
of  which  barely  exceeds  an  inch  in  length  and  is  not  so  pure  a 
white  as  in  paUidior, 

Dimensions  of  the  tyj^e,  mejujured  in  the  flesh : — Heivd  and 
body  328  mm. ;  tjiil  269  ;  hind  foot  76  ;  ear  35. 

Skull — baisal  length  64  mm. ;  giejitest  length  70*5  mm. 

Type.  Male.     Original  no.  399.     Collectetl  7  April,  1903. 

This  sul)species  differs  fi-om  the  typical  C,  peiiicilUUa  in  the 
general  lighter  colour  of  its  upj>er  surfjice  and  the  much  moi*e 
conspicuous  white  tip  to  its  tail. 

None  of  the  names  currently  placed  ivs  synonyms  of  CpeniciUata 
app(»ar  to  refer  to  the  Namiujua  Cyniciis, 

"  *  Rooi-mcerkat '  of  the  Dutch.  *  Hciyky  *  of  the  Nama(jua- 
land  Hottentots.  Habits  similar  to  those  of  Suricaia  stiricatia. 
Apparently  not  found  in  the  low  country  near  the  coast." — 
C.  H.  B.  G. 

11.  SuRiCATA  suRiCArrA  Schr. 

Viverra  suricalta,  Schr.  Siiug.  iii.  pi.  117  (1776)  {ex  Bull*.). 

Viven-a  teiradaciyla^  id.  t.  c.  p.  434  (1777). 

6 .  473,  536.      k  •  475,  528,  472.     Klipfontein. 

"  *  Meerkat  *  of  the  Dutch.  *  Hcryky  *  of  the  Namaqualand 
Hottentots. 

"  They  make  their  buiTows  in  the  open  veldt  and  under  the 
clumps  of  i*ocks  scjittere<l  about  the  flats.  Although  they  are 
seldom  found  in  great  numbers,  near  Port  NoUoth  there  are  two 
or  three  colonies  of  consideiuble  size. 

"In  this  part  of  the  country  they  seem  very  restless, constantly 
shifting  their  quarters. 

"  Exclusively  diiunal.  It  is  a  pretty  sight  to  see  them  sitting 
perfectly  upright  outside  their  holes,  sunning  themselves  in  the 
early  moining. 

"  They  apparently  feed  piincipally  on  beetles." — C.  H.  B.  G. 

12.  VULPES  CIIAMA  Smith. 

J  .  410,  416,  470.      ^  .  424,  476,  396,  397.     Klipfontein. 

This  pretty  Fox  has  hitherto  been  almost  unrepre-sented  in  the 
Museum  Collection,  so  that  the  present  series — practically  topo- 
typical — forms  a  veiy  welcome  accession. 

"  *  T«  *  omma  yackal  *  of  the  Dutch. 

•  f  Htaudti  for  a  click. 
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"Very  common,  frequenting  the  more  open  country  and 
sleeping  during  the  day  in  the  dry  river-beds  and  the  stony 
kopjes  on  the  flats.  They  are  veiy  wary,  and  when  disturbed  usually 
get  up  out  of  range. 

"  Trapped  at  night  in  their  sleeping- places  or  near  meerkats' 
burrows,  where  possibly  they  were  on  the  look-out  for  a  late 
straggler. 

"  Their  food  consists  of  beetles,  &c."— C.  H.  B.  G. 

13.  ICTOKYX  CAPEK8I8  Eaup. 

cJ.  490,  630.     $.  497,  503.     Klipfontein. 

S .  537,  538.     Anenous. 

"  *  Vit-r6q  (white-backed)  muishond '  of  the  Dutch. 

"  Frequenting  both  the  Uoof  and  the  open  flats.  This  animal 
is  veiy  destructive  to  poultry,  killing  them  for  the  sake  of  their 
blood  only.  Usually  found  in  pairs  and  often  caught  one  after 
the  other  in  the  same  trap." — C.  H.  B.  G. 

14.  Mellivora  ratel  Sparrm. 

$ .  464,  465.     Klipfontein. 
Indistinguishable  from  Gape  specimens. 
"*  Rater  of  the  Dutch. 

"  Not  uncommon.  The  two  specimens  were  secured  in  an  old 
ant-bear  hole  on  the  sandy  flats  close  to  Anenous." — C.  H.  B.  G. 

15.  Graphiurus  ocularis  Smith. 

2.  417,486.    KHpfontein. 

These  specimens  represent  the  Graphiurtis  elegmis  of  Ogilby  ♦,  of 
which  the  type  was  collected  by  Capt.  Alexander  in  Damaraland. 

The  tail  is  rather  whiter  than  that  of  the  Cape  form,  and  the 
animals  may  perhaps  hereafter  prove  subspecific^y  separable,  in 
which  case  they  would  bear  the  name  of  G,  ocularis  elegans. 

"  <  Gemsbok-muis '  of  the  Dutch. 

*'  Bare,  possibly  f  requei)ting  all  rocky  places,  as  in  the  Karoo. 
Exclusively  nocturnal.  Where  these  two  specimens  were  caught, 
traps  were  kept  set  for  some  weeks,  but  yielded  no  furdier 
results."— C.  H.  B.  G. 

16.  Debmodillus  auricularis  Smith. 

GerbiUus  aurioidaria  Smith,  S.  Air.  Quart.  Joum.  ii.  p.  160 
(1834). 

DesfnodiUus  (g.  n.)  aurictdaris  Thomas  &  Schwann,  Abstr. 
P.  Z.  S.  1904,  no.  2,  p.  6  (Feb.  9th). 

$.  458.     Anenous. 

A  topotype  of  the  species,  which  was  described  by  Smith 
from  a  specimen  captured  by  him  in  *^  the  mountains  of  LitUe 
NamaquaJand." 

This  Gerbille  has  been  variously  regarded  as  a  true  GerbUkts 

•  P.  Z.  S.  1838,  p.  6. 
Proc.  Zool.  Soc.-~1904,  Vol.  I.  No.  XII.  12 
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and  as  a  PachyuromySj  but  after  careful  consideration  we  think 
that  it  needs  a  special  generic  name.  From  GerbUlus  it  differs, 
among  other  chaiticters,  by  its  shorter  tail  and  very  much  larger 
bullae,  in  which  respects  it  approaches  Pcushyuromys.  But  its 
thin,  unswollen  tail,  its  narrow  faintly-grooved  incisors,  normally 
shaped  palatine  foramina,  less  exaggerated  bullie,  and  widely 
different  geographical  distribution  prevent  its  being  referred  to 
the  latter  genus,  towards  which,  however,  it  may  be  regarded  as 
forming  a  link  {l€afi6s), 

Mr.  Grant  also  obtained  an  example  of  this  species  when 
collecting  for  Col.  Sloggett  at  Deelfontein. 

"  This  animal  was  reported  as  being  very  conmion,  especially  in 
some  of  the  old  stone  blockhouses  along  the  line." — C.  B.  H.  G. 

17.  Otomts  BBOOMi  Thos. 

Ann.  Mag.  N.  H.  (7)  x.  p.  313  (1902). 

e .  466,  434,  462.     $  .  437,  432,  460,  524.     KUpfontein. 

This  species,  the  Namaqualand  representative  of  0,  unistUcatuSy 
was  discovered  by  Dr.  Broom  at  Port  Nolloth  in  1897.  The 
Klipfontein  series  quite  agrees  with  his  two  specimens  as  far  as 
regards  colour  and  the  great  size  of  the  ears,  but  the  bullse  are 
perhaps  less  definably  larger. 

"  *  Veldt-rot '  of  the  Dutch. 

"  Frequenting  the  open  flats  and  the  lowest  slopes  of  the 
mountains  and  kopjes,  where  it  makes  a  nest  of  sticks  about 
2  feet  high  in  the  bottom  of  a  milk-bush,  with  a  hole  close 
beneath  the  surface.  Above  ground  regular  nms  connect  one 
nest  with  an^other. 

*'  Apparently  not  more  than  one  pair  inhabits  each  nest,  and 
when  disturbed  from  it  will  run  along  their  well-worn  tracks  to 
another  close  at  hand. 

"  A  vegetarian."— C.  B.  H.  G. 

18.  Otomys  brantsii  Smith. 

d  .  446,  441.     $  .  400,  395,  403,  394,  455,  442.    Klipfontein, 

cJ.  388.     Port  Nolloth. 

$.  389.     Anenous. 

The  original  Euryotia  brantsii  of  Smith  was  described  from  two 
specimens,  male  and  female.  The  former  was  "  tinted  strongly 
with  fulvous"  and  "pencilled  freely  with  black";  the  latter, 
which  the  National  Museum  still  possesses,  is  distinctly  paler, 
and  agieeB  very  well  in  colour  with  the  above  series  from  Klip- 
fontein, As  this  locality  is  very  near  the  one  quoted  by  Dr.  Smith, 
**  towar<l  the  mouth  of  the  Orange  River,"  it  would  be  advisable 
to  :iccept  the  female  as  the  type  and  to  ignore  the  darker  male, 
which  nmy  have  come  from  quite  another  region.  The  Namaqua 
senea  might  therefore  be  treated  as  topotypes. 

Competed  with  these  the  set  collected  at  Deelfontein  are 
Huffieiently  different  to  require  subspecific  distinction. 

The  new  form  may  be  called  Otomys  brantsii  hiteolv^,  and  may 
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be  distinguished  by  the  brownish  fulvous  of  its  dorsal  area,  which 
approaches  Ridgway's  "  russet,"  in  strong  contrast  with  the  paler, 
almost  "  cream-buff"  of  0.  brantaii.  The  back  is  also  of  a  more 
uniform  colour,  less  markedly  lightening  on  the  sides.  Under 
surface  like  that  of  the  typi(»d  form.  Tips  of  the  hairs  on  the 
head,  back,  and  sides  black.  Tail  strong  biiffy  yellow,  darker 
than  in  brantsii,  a  line  along  the  top  and  the  whole  of  the  tip 
black. 

Dimensions  of  the  type,  measured  in  the  flesh: — Head  and 
body  145  mm. ;  tail  76 ;  hind  foot  25  ;  ear  16. 

Skull — ^greatest  length  34*7  mm. ;  b^isilar  length  27*5 ;  greatest 
breadth  21. 

ffab.  Deelfontein,  Central  Cape  Colony. 

Type,  Female.  B.M.  no.  2.9.1.47.  Collected  8  April  1902. 
Presented  by  Col.  A.  T.  Sloggett. 

The  grooving  of  the  incisors  in  0,  hraniaii  seems  always  to  have 
been  considered  the  same  as  in  0.  uniavlcatua,  i.  e.  with  one 
groove  on  the  outer  part  of  the  upper  incisors  and  none  on  the 
lower.  But  we  find  a  distinct  groove  on  the  inner  edge  of  the 
upper  pair  in  addition  to  the  larger  groove  on  the  outer  half. 
lliere  is  also  an  indistinct  flattening,  hardly  amounting  to  a 
groove,  on  the  outer  half  of  the  lower  incisors. 

"  *  Sand-rot '  of  the  Dutch. 

"  Very  common ;  found  all  over  the  high  and  low  flats,  but  not 
observed  within  ten  miles  of  the  coast.  They  are  gregarious, 
living  in  colonies  and  digging  their  burrows  in  the  open  9andy 
veldt.  A  diurnal  animal  only  and  a  vegetarian.  Numbers  of 
them  are  to  be  seen  sitting  on  their  haunches  outside  their 
holes.  On  the  appearance  of  danger  they  disappear  at  once,  each 
with  a  sharp  squeak." — C.  H.  B.  G. 

19.  Mu8  AURicoMis  de  Wint. 

<J .  428,  401,  430,  497,  445,  457.  $  .  504,  422,  498,  489,  496, 
454,  447,  415.     Klipfontein. 

Very  similar  to  the  original  series  collected  by  Mr.  Selous  in 
Matabeleland. 

"  Entirely  a  rock  rat,  very  common  everywhere  on  the  flats  and 
mountains  where  there  are  rocks.  Apparently  entirely  nocturnal 
and  vegetarian."— C.  H.  B.  G. 

20.  Arvicanthis  pumilio  cinereus  Thos.  <k  Schw. 

Arvicanihis  ptrniiUo  cineretis  Thos.  <k  Schw.  Abstr.  P.  Z.  S.  1904, 
no.  2,  p.  5  (Feb.  9th). 

cJ.  427,  493,  391,  431,  488,  426,  436.  $ .  499,  514.  Klip- 
fontein. 

e .  540.     Port  NoUoth. 

General  colour  of  the  face  and  upper  surface,  in  the  majority 
of  specimens,  **  smoke-grey,"  compared  with  the  buffy-yellow  of 
the  true  pumiUo,  Long  hairs  tipped  with  orange-yellow  or 
black,  dirty  white  proximally ;  under-fur  black  at  base.     Flanks 

12* 
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decidedly  greyer  than  in  A,  pumilio ;  ears  bright  tawny  as  in  the 
typical  form,  but  more  strongly  contrasted  owing  to  the  greyer 
colour  of  the  head  and  neck. 

Dimensicms  of  the  type,  measured  in  the  flesh  : — Head  and  body 
118  mm. ;  taU  128  ;  hind  foot  28;  ear  18. 

Skull — basilar  length  24  mm. ;  length  of  upper  tooth-series  5. 

Hab,  Klipfontein. 

Type.  Female.     Original  no.  5U.     Collected  16  June,  1903. 

This  Namaqua  representative  of  the  common  A,  pumilio  may 
be  distinguished  from  its  Gape  ally  by  its  paler,  greyer  colour, 
and  especially  by  its  much  greyer  flanks. 

'* '  Streep-muis '  of  the  Ihitdi. 

^*  Inhabiting  the  heaps  of  stones  along  the  railway  and  the 
stone  walls  of  the  native  gardens. 

*'  Common  and  exclusively  diurnal.  It  may  frequently  be  seen 
sunning  itself  on  some  flat  rock  or  sandy  patdi  in  the  heat  of  the 
day.  Its  food,  so  far  as  I  have  seen,  is  entirely  vegetable." — 
C.H.B.G. 

21.  Bathtbrous  janetta  Thos.  &  Schw.    (Plate  VI.  fig.  2.) 

Baihyergua  jamUa  Thos.  k  Bchw.  Abstr.  P.  Z.  S.  1904,  no.  2, 
p.  6  (Feb.  9th). 

S .  551,  541,  562,  544.  $ .  546,  548,  545,  552,  554,  564, 553. 
Port  Nolloth. 

Much  smaller  than  B»  mantifnua^  the  back  with  a  dark  median 
band. 

General  ground-colour  not  materially  different  from  that  of  the 
Gape  species,  i.  e,  *'  drab-grey  "  ;  but  the  whole  dorsal  area,  for  a 
breadth  of  about  2  inches,  is  seal-brown,  contrasting  markedly 
with  the  drab-grey  of  the  shoulders  and  sides.  Under  surface 
blackish' slaty,  rather  darker  than  in  B.  marit%nm8\  chin  with 
a  white  shs^ly-defined  patch.  Head  wholly  blackish,  except 
that  there  is  sometimes  a  narrow  white  line  along  the  top  of  the 
nose.  Area  round  ear  white,  bright  colour  of  flanks  commencing 
just  behind  ear.  Proximal  part  of  limbs  dark  slaty ;  hands  and 
feet  white.  Tail  broad,  flattened,  its  central  part  pale  brown,  its 
fringing  hairs  dull  whitish. 

Skull  conspicuously  smaller  than  in  B,  mariUmtiSy  its  shape,  in 
fully  adult  examples,  more  like  that  of  young  specimens  oi  the 
Gape  species.  Brain-case  smooth  and  rounded,  the  ridges  and 
crests  at  a  minimum.  Interorbital  region  broad,  smoothly  rounded. 
Proportions  of  nasals  as  in  j9.  marUimue,  Palate  less  produced 
backwards.     Bullie  rather  more  swollen. 

Incisors  deeply  and  simply  grooved  as  in  B,  maritimuSf  their 
breadth  about  as  in  half -grown  specimens  of  that  species. 

Dimensions  of  the  type,  measured  in  the  flesh: — Head  and 
body  181  mm. ;  tail  43  ;  hind  foot  (s.u.)  34. 

Skull — greatest  length  46*5  mm. ;  basilar  length  40*5 ;  greatest 
breadth  28*7 ;  nasals  3*6  x  15*4 ;  interorbital  breadth  9*5 ;  least 
breadth  behind  zygomata  18*8;  greatest  mastoid  breadtii  24; 
diastema  14*4;  palate  length  14*5;  greatest  diameter  of  bull» 
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13*8 ;  length  of  upper  tooth-series  (crowns)  8*4  ;  combined  breadth 
of  upper  incisors  5. 

Type,  Female.     Original  no.  545.     Collected  3  August,  1903. 

This  handsome  and  distinct  Mole-Rat  is  widely  different  from 
the  only  hitherto  known  species  of  the  genus.  A  reference  to  the 
occurrence  of  Baihyergu8  in  Namaqualand  is  given  by  W.  L. 
Sdater*,  but  he  tells  us  that  he  had  not  seen  examples  from 
there,  and  his  informant  had  no  doubt  mistaken  B.  janetta  for 
B.  marUimua, 

In  this  species  there  is  a  marked  difference  in  size  and  in  the 
development  of  the  cranial  ridges  between  the  skulls  of  males  and 
females,  much  more  so,  indeed,  than  appears  to  be  the  case  in 
B.  maritimus.  An  old  male  skull  of  B.  jcmetta  measui^es  48*5  mm. 
in  basilar  length,  with  a  zygomatic  breadth  of  36  mm. 

"  *  Mollee '  of  the  Dutch. 

"  Common  on  the  white  sands  near  Port  Nolloth,  where  it 
makes  regular  runs  and  mounds. 

''It  is  a  great  nuisance  to  the  platelayer  on  that  section  of  the 
line,  undermining  the  sleepers  and  often  causing  a  dangerous 
drop  in  the  metals  when  a  train  passes." — C.  H.  B.  G. 

22.  Petbomys  typicus  Smith. 

cJ .  444,  517,  522,  518.  $ .  487,  480,  500,  443,  513,  529,  469. 
Klipfontein. 

'Die  Museum  now  obtains  for  the  first  time  a  good  series  of  this 
uncommon  animal,  which  was  described  by  Smith  in  1831  from 
specimens  collected  by  him  '*  upon  the  rocky  hills  which  occur 
towards  the  mouth  of  the  Orange  River."  Dr.  Broom  also 
obtained  some  examples  at  Port  Nolloth. 

The  dimensions  of  an  adult  male,  measured  in  the  flesh,  are  as 
follows: — Head  and  body  160  mm.;  tail  160;  hind  foot  34; 
ear  15. 

"  *  Klip-muis '  of  the  Dutch.  Noki  t  of  the  Namaqualand 
Hottentots. 

"Very  common,  frequenting  the  rocks  on  the  kopjes  and 
mountains  and  the  slides  of  loose  stones  thrown  out  of  the 
railway-cuttings.  Each  one  seems  to  have  his  own  hole,  and  can 
be  seen  day  after  day  lying  in  the  sun  on  some  favoiuite  spot  in 
front  of  it.  Often  in  the  early  morning  several  are  to  be  seen  up 
a  bush,  feeding  on  the  leaves." — C.  H.  B.  G. 

23.  Lepus  8AXATILI8  Cuvier. 

<J .  452,  520.     $  .  525.     Klipfontein. 
"  *  Rhebok-haas '  of  the  Dutch. 

"  Frequenting  the  open  flats  on  the  top  of  the  mountain-range,, 
the  lower  slopes  of  the  kopjes,  and  the  dry  river-beds. 

"  Common,  but  exceedingly  difficult  to  find  without  a  dog. 

"  Feeds  only  in  the  early  morning  and  late  evening." — C.  H.B.  G^ 

•  Mamm.  S.  Afr.  ii.  p.  73  (1901). 

t  The  '*  N  "  of  Noki  is  sounded  as  a  click. 
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24.  LbPUS  CAPEN8I8  GRANTI  Th08.  &  Schw. 

Lepus  capeima  granti  Thos.  &  Schw.  Abstr.  P.  Z.  S.  1904,  no.  2, 
p.  6  (Feb.  9th). 

d .  506,  505,  667,  661,  568,  566,  547.  $  .  543, 550, 560,  542, 
559,  565,  663,  566.     Port  NoUoth. 

S'  535.     Anenous. 

General  colour  above  of  the  head  and  back  "  broccoli- brown," 
with  a  very  faint  mauve  suffusion.  Individually  the  long  hairs 
are  black,  becoming  lighter  terminally;  the  under-fur  "  =french- 
grey"  at  the  base,  "drab-grey"  distally.  Sides  of  the  head, 
shoulders,  and  flanks  "  ecru-drab."     A  few  scattered  hairs  about 

a  in.  long  bordering  the  flanks,  black  proximally,  white  terminally, 
ead  Uke  back,  margin  of  nostrils  and  upper  lip  and  a  ring  round 
eyes  white.  Ears  distinctly  larger  than  in  the  true  capensis,  fringed 
with  white  hairs,  the  tips  dark  brownish  black.  Nape  and  base 
of  ears  "  ecru-drab."  Under  surface,  with  the  exception  of  a 
white  patch  along  the  centre  of  the  belly,  deep  '*  vinaceous  buff." 
Inner  side  of  thighs  and  hind  feet  pinkish  buff.  Tail  as  in 
capeims,  black  above,  pure  white  below. 

Dimensions  of  the  type,  measured  in  the  flesh: — Head  and 
body  464  mm. ;  tail  106  ;  hind  foot  115  ;  ear  126. 

Skull — greatest  length  88  mm. ;  basilar  length  67*6. 

Hob,  of  type.  Port  Nolloth. 

Type.  Male.     Original  no.  561.     Collected  12  August,  1903. 

The  common  Namaqua  Hare  proves  to  be  very  similar  below 
to  the  Deelfontein  form,  while  its  general  colour  above  is  very 
much  that  of  the  true  capensis. 

The  four  members  of  the  present  group  may  be  distinguished 
as  follows : — 

A.  Nape  grey  or  viuaceooe. 

a^.  &ck  sreyer ;  ear-friuges  whitish. 

a^.  Nape  grey    L.  eapensit. 

6*.  Nape  vinaceous   L,  c,  graniu 

6^.  Back  aiid  ear-fringes  dull  buffy    L.  c.  centralis. 

B.  Nape  yellow X.  ochroptu. 

**  *  Vlackte-haas '  of  the  Dutch. 

"Very  common  on  the  white  and  red  sand- veldt  near  Port 
Nolloth,  less  so  on  the  lower  flats  (1774  ft.)  near  Anenous,  while 
only  one  was  seen  on  the  flats  on  the  mountain -range." — C.  H.  B.  G.^ 

25.  Oryctolagus  crassicaudatus  melanurus  Rilpp. 
Lepus  mda/tiuru8  Riipp.  Mus.  Senck.  iii.  p.  137  (1845). 

6 .  515,  516,  521,  539,  539  a.  $  .  483,  491,  478,  485.  Klip- 
fontein. 

This  handsome  black-tailed  Babbit,  which  is  quite  new  to  the 
Museiun  collection,  agrees  well  with  the  description  of  Riippeirs 
Lepus  mela/iiutus,  and  may  be  safely  identified  with  it.  Our  only 
doubt  is  whether  Smith's  rupeatria,  dating  from  1834,  is  not  also 
the  same  form,  a  point  which  can  only  be  settled  when  series  of 
young  specimens  are  available  for  examination. 
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" « Klip-haas '  oMhe  Dutch. 

''Frequents  the  kopjes  and  mountains,  and  is  nearly  always 
seen  among  the  thickest  bushes  and  bigger  rocks.  The  specimens 
were  mostly  secured  in  the  early  morning  while  out  feeding  on 
the  more  open  places.  The  speed  with  which  this  animal  can 
get  over  the  ro^s  and  boulders  must  be  seen  to  be  believed." — 
0.  H.  B.  G. 

26.  Procavia  capensis  Pallas. 

$.  449.    Klipfontein. 

"  *  Dassie '  of  the  Dutch. 

''  Although  many  signs  of  this  animal  were  seen  on  the  krantzes, 
very  few  of  them  were  actually  observed  and  seldom  in  the  same 
place  twice.  This  may  possibly  be  owing  to  the  previous  dry 
season,  which  kept  them  constantly  on  t£e  move  to  find  food, 
consequently  they  were  very  much  scattered  and  extremely 
wild.*'— 0.  H.  B.  G. 

27.  Baphicerus  campestris  Thunb. 

$.  502.     Klipfontein. 
$  .  549.     Port  NoUoth. 

28.  Oreotragus  oreotraous  Zimm. 
<;.  495.     Ellipfontein. 

explanation  of  plate  VI. 

Fig.  1.  Herpewtes  rvddi^  p.  175. 
2.  BatkyergusJaneUa,  p.  ISO. 
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(Text-figures  16-22.) 

There  has  recently  been  published  a  comprehensive  memoir 
upon  this  subject  by  Dr.  Tandler*,  in  which  previous  observations, 
referring  for  the  most  part  to  single  types,  are  included.  Before 
becoming  acquainted  with  this  memoir,  I  had  caused  a  number 
of  injections  of  the  brain  of  various  mammals  to  be  made,  with  the 
view  of  investigating  the  subject.  I  find  on  examination  of  my 
material  and  notes  that  I  have  something  to  add  to  the  facts  and 
conclusions  made  known  in  the  memoir  of  Dr.  Tandler ;  for  I  have 
had  the  opportunity  of  studying  some  genera  which  that  anatomist 
had  not  at  his  disposal,  and  certain  parts  of  the  arterial  £fystem  to 
which  it  was  not  his  object  to  pay  special  attention. 

•  "  Zor  vergleiclienden  Anatomie  der  Kopfarterien  bei  den  Mammalia,"  Denkachr. 
Akad.  WiM.  Wien,  Bd.  67, 1S90,  p.  S77. 
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§  Circle  of  WUlis  and  Basilar  Artery. 

Chinchilla  lanigera, — Of  this  Rodent  I  have  examined  two  brains. 
One  is  so  perfectly  injected  that  it  appears  to  me  to  be  worth 
figuring  (toxt-fig.  16)  and  describing  in  detail,  as  a  contribution 
to  the  knowledge  of  the  cerebral  circulatory  system  in  mammals. 
Commencing  at  the  posterior  end,  the  two  vertebral  arteries  unite 
to  form  the  basilar  artery.  Close  to  their  junction  two  arteries  oH 
the  left  and  three  on  the  right  are  given  off,  which  appear  to  be 
collectively  the  equivalents  of  the  inferior  cerebellar  arteries  of  Man. 

Text-fig.  16. 


Base  of  brain  of  Chinchilla  lanigera. 

aap.f  anterior  spinal  artery;  ce.^  junction  of  middle  and  anterior  cerebral  arteries ; 
op,,  ophthalmic  arteries;  v.,  vertebral  arteries. 

They  are,  however,  mainly  arteries  for  the  supply  of  the  medulla 
and  adjacent  parts,  and  if  they  reach  the  cerebellum  at  all  it  is 
only  their  most  feeble  twigs  that  do  so.  *  Close  up  to  the  junction 
of  the  vertebrals  rises  by  a  root  from  each  the  minute  and  back- 
wardly  running  anterior  spinal  artery.  Further  up  the  basilar 
artery,  but>  well  behind  the  origin  of  the  sixth  nen-es,  arises 


1904.]  OF  THE  BRAINS  OF  HAMMALB.  185 

symmetrically  on  either  side  a  middle  cerebellar  artery.  Each 
artery  has  two  main  branches.  Here  again  the  blood-supply  to 
the  cerebellum  from  this  artery  must  be  very  small.  In  the 
second  and  less  perfectly  injected  brain  a  small  branch  on  either 
side  arises  behind  the  middle  cerebellar,  which  may  be  one  of  the 
branches  of  the  posterior  cerebellar  advanced  rather  forward. 
Between  the  middle  cerebellar  and  the  bifurcation  of  the  basilar 
artery  to  form  the  circle  of  Willis  are  three  or  four  transverse 
arteries,  of  which  one  pair  are  particularly  well  marked  in  both 
specimens.  Immediately  after  the  bifurcation  of  the  basilar 
artery  arise  the  anterior  cerebellar  arteries,  which  are  stout 
arteries  and  of  as  great  calibre  as  any  given  off  from  the  circle  of 
Willis.  They  constitute  the  main  if  not  the  only  blood-supply  of 
the  cerebellimi.  The  third  nerve  separates  this  artery  from  the 
posterior  choroidal,  which  is  of  less  ckUbre.  Between  this  artery 
and  the  posterior  cerebral  arises  an  artery  of  about  the  same  di- 
mensions which  is  an  adjunct  of  the  latter,  and  on  the  right  side 
of  one  specimen  arises  in  common  with  it  from  the  circle  of  Willis. 
The  posterior  cerebral  artery  is  of  the  same  calibre  as  the  other 
cerebrals  and  the  anterior  cerebellar.  The  circle  of  Willis  is  long 
and  narrow,  relatively  speaking.  About  halfway  between  the 
posterior  and  middle  cerebral  arteries,  exactly  on  a  level  with  the 
pituitary  body,  the  very  slender  ophthalmic  arteries  join  the  circle. 
The  dimensions  of  these  arteries  are  not  greater  than  those  of  some 
of  the  more  inconspicuous  branches  of  the  basilar  artery ;  but  as 
both  specimens  were  identical  in  this  particular,  I  take  it  that  the 
state  of  affairs  is  normal.  Just  before  the  origin  of  the  middle 
cerebral  arteries  arises  a  small  artery  on  either  side  suppl3ring  the 
temporal  lobes  of  the  cerebrum.  As  this  vessel  occurred  in  both 
brains,  I  take  it  to  be  of  some  little  importance.  The  middle 
cerebral  artery  supplies,  as  will  be  seen  from  the  drawing  (text- 
fig.  16,  p.  184),  the  greater  part  of  the  cerebral  hemispheres. 
T^e  anterior  cerebral  arteries  are  unconnected  by  any  anterior 
communicating  artery,  but  apparently  pass  into  one  in  the  region 
of  the  corpus  callosum,  thus  completing  the  circle. 

In  the  allied  LagosUmma  trickodacPyUia  the  characters  of  the 
brain  arteries  appear  to  me  to  be  the  same  in  all  essentials.  The 
ophthalmics  and  the  anterior  spinal  artery  are  minute.  This 
Intiin,  however,  enables  me  to  ascertain  one  point  which  is  very 
possibly  the  same  in  Chinchilla^  but  which  I  was  not  able  to 
elucidate  in  that  rodent.  In  Lcu/osUmvus  the  anterior  cerebral 
artery  of  the  left  side  divides  at  once  into  two  large  and  equisized 
branches,  of  which  the  outer  supplies  the  under  surface  of  the 
anterior  lobe  of  the  brain,  whilst  the  other  plunges  into  the  inter- 
hemispheral  sulcus,  and  is  the  main  anterior  cerebral  trunk.  It 
soon  divides  above  the  corpus  callosum  into  two  branches.  In 
Chinchilla  it  is  also  apparently  the  left  branch  only  which  supplies 
the  (in  this  case  single  and  median)  anterior  cerebral  artery ;  but 
a  break  in  the  right  branch  supplying  the  under  surface  of  the 
hemispheres  does  not  allow  me  to  speak  with  absolute  certainty. 
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In  Myapotamua  coypu  I  detected  some  characteristics  of  the 
arteries  not  observable  in  the  other  rodents  studied  by  me.  The 
carotids  *  appear  to  be  absent  and  the  ophthahnic  arteries  descend 
(or  rather,  of  course,  ascend)  to  the  circle  of  Willis  in  close  contact 
with,  and  bound  by  connective  tissue  to,  the  optic  nerve.  That 
of  the  left  side  is,  as  is  shown  in  the  accompanying  drawing 
(text-fig.  1 7),  much  larger  than  that  of  the  right  side.  Before 
reaching  the  circle  of  Willis  each  artery  gives  off  a  strong  branch 
to  the  pituitary  body,  from  which  arise  several  small  arteries 
running  forward  to  and  over  the  tuber  cinereum  to  the  optic 

Text-fig.  17. 


Base  of  brain  of  Mifopotamus  cojfpu, 

d^  oilloral  artery ;  ea.,  j  auction  of  anterior  and  middle  cerebrals ; 
o.,  ophthalmic  arteries. 

chiftfiutH.  The  anterior  cerebellar  artery  divides  very  soon  on  the 
left  m\^^  and  a  little  later  on  the  right,  into  two  equisized  branches. 
In  front  of  this  the  posterior  choroidal  and  the  posterior  cerebral 
arise  by  a  common  stem.  Nearly  opposite  to,  but  a  little  in  front 
of,  the  entrance  of  the  carotid  into  the  circle  of  Willis  arises  a 
Ktout  iii-tery  (quite  as  large  as  the  posterior  cerebral)  which  im- 
mediatdy  plunges  beneath  the  pyriform  lobe.     I  suppose  that  this 

*  Tbi9  same  state  of  affairs  exists,  according  to  Tandler,  in  Cavia  eohaya. 
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is  possibly  the  equivalent  of  the  anterior  choroid  artery  of  Man. 
I  did  not  find  it  in  the  other  rodents.  I,  however,  found  in 
Myopaiamua  an  artery  supplying  the  surface  of  the  pyriform  lobe, 
such  as  exists  in  ChinehiUa  and  Lagoatomua,  and  rising  just 
behind  the  middle  cerebral.  The  anterior  cerebnd  is  more 
symmetrical  than  in  those  Rodents.  Each  divides  into  two  equal 
branches  not  far  from  its  origin :  of  these  the  outer  runs  along 
the  olfactory  r^on  of  the  lower  surface  of  the  hemispheres ;  the 
inner  joins  the  corresponding  branch  of  the  opposite  side,  becomes 
the  single  callosal  artery,  and  before  it  reaches  the  surface  of  the 
corpus  callosiun  again  divides  into  two. 

ffyrax  eapenna. — The  arteries  at  the  base  of  the  brain  of  Hyr€bx 
show  certain  differences  from  those  of  other  mammals  referred  to 


Text-fig.  18. 


Base  of  brain  of  Hjprax  eapeniU, 

ea^  carotid  artery ;  ee^  junction  of  middle  and  anterior  cerebrals ; 
op.f  ophthalmic  arteries. 

in  the  present  communication.     A  noteworthy  point  is  the  great 
length  of  the  basilar  artery,  the  point  of  formation  of  which  from 
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the  conjoined  verfcebrab  I  was  unable  to  see*.  It  is  evidently 
therefore  longer  than  in  some  other  forms.  Another  peculiarity 
is  that  all  three  cerebellar  arteries — not  merely  the  two  posterior — 
arise  from  the  undivided  basilar  arteiy.  A  still  more  remarkable 
pecidiarity,  again,  is  shown  in  a  complete  absence  on  the  right 
side  of  any  connection  between  the  ba^lar  artery  and  the  posterior 
cerebral.  The  circle  of  Willis  is  thus  incomplete  posteriorly.  On 
the  other  side  of  the  body  the  basilar  artery,  after  passing  straight 
forwards  under  the  pituitary  body,  bends  sideways  and  is  con- 
nected with  the  left  posterior  cerebiWl  artery.  The  anterior  com- 
municating artery  is,  however,  present  on  both  sides,  as  is  shown 
in  the  drawing  (text-fig.  18,  p.  187),  and  connects  the  anterior 
and  middle  cerebral  arteries.  Quite  posteriorly,  in  fact  behind 
the  third  nerve,  the  communicating  arteries  end  in  the  carotid. 
These  arteries  are  large,  and  it  is  interesting  to  note  that  their 
position,  at  the  posterior  end  of  the  circle  of  Willis,  is  precisely 
the  same  as  it  is  in  the  Horse ;  and  that  so  far,  therefore,  Hyrax  is 
nearer  to  the  Perissodactyle  t  than  to  the  Aitiodactyle  section  of 
the  Ungulates,  in  which  latter  the  carotid  does  not,  as  a  rule, 
reach  the  circle  of  Willis  at  all. 

The  ophthalmic  arteries  are  of  less  calibre  than  the  posterior 
communicating  arteries,  which  they  join  well  behind  the  circle  of 
Willis.  They  are,  however,  by  no  means  rudimentary  in  character. 
Before  giving  oflf  the  middle  cerebral,  the  anterior  communicating 
artery  of  each  side  gives  off  a  well-developed  branch  to  the 
hemispheres,  upon  the  presence  of  which  I  have  commented  in 
ChinchiUa  and  other  mammals.  The  anterior  communicating 
artery  is  formed  by  a  longish  commissure  uniting  the  two  very 
strong  olfactory  arteries,  from  the  middle  of  which  commissure 
arises  the  slender  and  at  first  single  anterior  cerebral  artery. 

Tamandiia  tetrad(ictyla. — Hyrtl  and  TandlerJ  have  dealt  with 
some  of  the  cerebral  arteries  of  this  Edentate.  But  my  own 
results  derived  from  the  study  of  a  well-injected  brain  supple- 
ments those  of  the  two  anatomists  mentioned. 

The  condition  of  the  basilar  artery  appears  to  me  to  explain  the 
apparently  abnormal  length  of  the  same  in  Hyrax,  At  first 
sight  there  appears  to  be  an  exact  correspondence.  A  closer 
examination,  however,  shows  that,  at  a  distance  of  17  mm.  behind 
the  circle  of  WillLs,  the  basilar  artery  divides  into  two  branches, 
which  almost  immediately  reunite,  enclosing  a  brief  rhomboidal 
space,  as  is  clearly  shown  in  the  drawing  (text-fig.  19,  p.  189). 
What  has  happened  is  evidently  an  exaggeration  of  the  median 
anterior  spinal  artery,  and  a  reduction  of  the  interval  lying 
between  the  anterior  bifurcation  of  this  artery  and  the  posterior 
bifurcation  of  the  basilar  artery.     Hyraxy  as  it  appears  to  me,  is 

•  I  may  observe  that  the  brains  which  are  described  here  consist  of  the  brain 
itself  and  of  the  cord  down  to  the  atlas.  Before  the  brains  are  extracted  the  cord  is 
cut  as  near  to  the  atlas  as  possible. 

t  Ohauveau,  *  Traits  d'^atomie  Compart  dea  Animaox  Domestiqnes,'  2nd  ed.  by 
Arlomar  (Paris,  1871),  p.  618,  fig.  241. 

X  Who  summarises  previous  observations. 
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the  extreme  term  in  this  same  series.     As  I  shall  point  out,  some 
other  Ungulates  agree. 

In  some  of  the  Camivora  which  I  have  had  the  opportunity  of 
examining  there  is,  it  miist  be  admitted,  a  tendency  in  the  same 
direction.  But  in  them  the  gap  between  the  bajsilar  and  the 
anterior  spinal  is  never  quite  so  inconspicuous  as  in  Tcmujmdua, 

Text-fig.  19. 


B«0e  of  bnin  of  Tamand§M  tetradactyla.    The  small  figure  on  the  ri^t  ihows 
the  plexus  referred  to  in  the  text. 

b^  rhomhoidal  tpaoe  oidoeed  hy  spinal  artery ;  e^  carotids ;  ee..  junction  of  middle 
and  anterior  oerdnrals ;  o^  ophthalmic  artery;  v.,  vertebral  arteiy. 


while,  moreover,  the  vertebral  arteries  are  much  more  conspicuous. 
Tamandita  is  a  little  more  Ungulate-like  than  Camivore-like  in 
boUi  of  these  pomts.  At  the  same  time  it  must  be  observed  that 
the  vertebral  arteries  are  larger  proportionately  than  they  are 
represented  by  Tandler  to  be  in  £os  ttHnnUy  but  certainly  not  so 
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large  as  I  find  ♦  them  to  be  in  the  fdlowing  Camivora : — Fdis 
tigria,  F,  leo,  Viverra  civetta,  Uraua  syriacua^  Aretietis  biniurongy 
Cants  ooddentaliSy  GaUctis  barbaraj  GeneUa  pardina,  Surieata 
tetradactj/la,  and  Herpeatea  auropuneiaitia.  In  view  of  conflicting 
opinion  as  to  the  affinities  of  Edentates  we  cannot,  I  think,  afford 
to  neglect  even  the  smallest  indications. 

I  may  f luijher  point  out  that  in  the  Camivora  generally,  so  far 
as  my  experience  allows  me  to  state,  the  vertebral  arteries  enter 
at  the  middle  of  the  rhomboid  formed  by  their  union  with  the 
anterior  spinal.  It  is  not  the  case,  however,  with  GaUetia,  which 
in  this  feature  comes  nearer  to  Tamcmdua  than  does  any  other 
carnivore. 

Immediately  after  the  division  of  the  basilar  artery  anteriorly 
to  form  the  circle  of  Willis,  and  behind  the  third  nerves,  two 
arteries  are  given  off  on  each  side,  and  on  the  right  side  a  third 
which  is  represented  by  a  small  twig  only  on  the  left.  They  all 
arise  at  appreciable  distances  from  each  other.  The  number  is 
obviously  unusual ;  but,  so  far  as  I  can  ascertain,  all  these  arteries 
are  cerebellar.  In  front  of  the  third  nerve  arises  the  posterior 
cerebral.  Owing  to  the  considerable  antero-posterior  length  of 
the  circle  of  Willis,  this  artery  is  very  greatly  in  advance  of  the 
bifurcation  of  the  basilar  artery,  and  yet  well  behind  the  level  of 
the  entrance  of  the  carotids  into  the  circle. 

That  portion  of  the  brain-surface  which  lies  within  the  circle 
of  Willis,  behind  the  origin  of  the  posterior  cerebral  arteries,  is 
covered  with  a  plexus  of  blood-vessels  derived  from  the  anterior 
side  of  the  posterior  arterial  trunk  which  forms  the  circle  of 
Willis.  I  have  observed  a  similar  plexus  in  a  Gazelle  {GazeUa 
rujijrona),  but  hardly  venture  to  bring  this  fact  forward  as 
evidence  of  Ungulate  affinity  in  the  brain  of  Tamandua,  The 
carotids  are  more  slender  than  the  circle  of  Willis  into  which  they 
debouch.  About  halfway  between  this  point,  which,  as  will  be  seen 
from  the  drawing  f text-fig.  19,  p.  189),  is  about  on  a  level  with  the 
infundibulum,  ana  the  optic  nerves  is  given  off  on  either  side 
the  middle  cerebral  artery.  The  circle  of  Willis  is  completed 
anteriorly  in  a  way  often  foiind  among  mammals,  the  junction 
being  effected  before  the  single  artery  derived  therefrom  is  lost  to 
sight  in  the  interhemispheral  sulcus. 

The  cerebral  arterial  system  of  Treigidua  meminna  presents 
certain  peculiarities  of  its  own  (text-fig.  20,  p.  191).  Concerning 
the  basilar  artery  and  its  lateral  branches,  there  are  at  least  two 
important  facts  to  be  noticed.  In  the  first  place,  the  middle 
cerebellar  artery,  so  unimportant  as  a  source  of  cerebellar  blood- 
supply  in  such  Rodents  as  I  have  studied,  is  fully  equal  in  size  to 
the  anterior  cerebellar  artery,  and  can  be  easily  traced  into  its 
ramifications  over  the  posterior  half  of  the  cerebellum.  It  gives 
off  on  the  way  important  branches  to  the  roots  of  the  fifth  and 
seventh  and  eighth  nerves.     The  second  and  striking  fact  about 

•  Loc,  eit,  p.  776,  woodcut,  fig.  III. 
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this  arteiy  is  that  U  arises  in  front  of  the  sixth  nerve  as  in  Mcm^ 
and  not  behind  it  as  in  at  least  many  other  mammals.  The 
anterior  cerebellar  artery  has  also  a  somewhat  anomalous  position 
and  character.  It  arises  from  the  basilar  artery  before — but  only 
just  before — the  latter  divides  to  form  the  circle  of  Willis.  On 
the  right  side  the  anterior  cerebellar  artery  divides  soon  into  two 
equisized  branches.  On  the  left  side  there  are  also  two  branches, 
but  they  arise  separately  from  the  basilar  artery.  Another 
remarkable  fact  is  that  a  strong  branch  arises  on  the  left  side 
from  the  middle  cerebral  and  joins  the  anterior  cerebral  after  a 
nearly  straight  course.  This  branch  lies  to  the  outside  of  the 
third  nerve.  On  the  right  side  is  a  corresponding,  but  more 
slender  and  perhaps  even  slightly  imperfect  anastomosis. 

Text-fig.  20. 


ce. 


Base  of  brain  of  TragulvM  meminna, 
€4^  middle  cerebral  artery ;  mc,,  middle  cerebellar  artery ;  o.,  opbthalmic  artery. 

The  posterior  cerebral  artery  divides,  as  in  other  mammals, 
and  at  once,  into  two  main  branches.  The  anterior  (which  on 
the  left  side  of  the  brain  arises  separately  from  the  circle  of 
Willis)  immediately  buries  itself  below  the  lobus  pyriformis.  The 
posterior  branch  divides  again  into  several  others,  which  run  at 
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first  between  the  cerebrum  and  the  cerebellum.  It  is  remarkable 
that  from  the  most  posteriorly  situated  of  these  branches  a 
considerable  twig  goes  to  the  oerebellimi. 

The  circle  of  Willis  has  an  hourglass-shaped  outline  like  that 
in  Bob  taurtia  as  figured  by  Tandler  ♦.  But  the  "  waist "  of  the 
hourglass,  though  marking  the  exit  of  the  ophthalmic  t,  is  opposite 
to  the  pituitary  body  and  well  behind  the  origin  of  the  middle 
cerebral  artery.  The  circle  of  Willis  gives  ofifnear  to  the  origin  of 
the  middle  and  anterior  cerebrals  a  branch  on  each  side  to  the 
pyriform  lobe,  concerning  the  existence  of  which  in  the  Rodentia 
mention  has  already  been  made.  The  nature  of  the  anterior 
cerebral  arteries  is  somewhat  remarkable.  On  the  left  side  this 
arteiy  runs  forward  and  curves  over  the  corpus  callosum  in 
the  usual  way.  As  it  bends  over  it  gives  off  a  branch  running 
upwards  which  bifurcates ;  from  the  point  of  bifurcation  a  twig 
reaches  the  right  anterior  cerebral,  or  rather  a  more  slender 
artery  running  above  the  left  anterior  cerebral  but  not  connected 
with  it  except  as  just  stated,  which  seems  to  me  to  be  the  olfactory 
branch  only  of  the  right  cerebral.  I  am  inclined,  in  fact,  to  look 
upon  the  right  anterior  cerebral  as  missing  and  as  being  repre- 
sented by  the  olfactoiy  branch  of  that  artery  only.  In  this  case 
the  anterior  connection  between  branches  of  the  right  and  left 
anterior  cerebrals  will  not  be  the  equivalent  of  the  anterior 
communicating  artery  of  other  mammals.  Finally,  I  may  call 
attention  to  a  small  artery  (text-fig.  21,  A,  6,  p.  194)  which  runs 
from  the  middle  cerebral  artery  to  the  anterior  cerebral  artery  of 
the  left  side. 

Cwmivora, — I  have  examined  a  considerable  number  of  brains 
belonging  to  this  order  of  mammals,  which  I  shall  not  describe  in 
detail,  but  concerning  which  I  shall  attempt  some  generalities. 
A  most  characteristic  feature  of  the  Camivora,  seen  also  in  the 
Seal  (according  to  Dr.  Tandler's  figure  t),  is  the  lai^e  size  not 
only  of  the  vertebral  arteries  but  of  the  anterior  spinal.  The 
latter  arises,  as  in  Man,  <bc.,  by  a  branch  from  each  vertebral, 
which  speedily  unite  to  form  a  single  trunk  running  along  the 
anterior  face  of  the  spinal  cord.  The  result  is  a  strong  rhom- 
boidal-shaped  vessel  from  the  lateral  angles  of  which  arise  the 
vertebrals.  As  a  rule,  that  is  to  say,  their  origin  is  from  the 
lateral  angle  of  this  *'  circle,"  but,  as  already  stated,  in  GaUdia 
they  lie  much  farther  back  close  to  the  junction  of  the  two 
"  roots  "  of  the  anterior  spinal  artery. 

In  these  features  the  Camivora  contrast  with  such  other 
mammals  as  I  have  examined,  the  only  tjrpe  resembling  them 
being,  as  I  have  already  said,  Tamand/ua,  So  far  as  my  experience 
goes,  the  ophthalmic  artery  generally  arises  from  the  circle  of  Willis 
anteriorly  to  the  entrance  into  that  circle  of  the  carotid,  and  in 
IcUmyx  quite  at  the  anterior  "  comer,'*  where  the  middle  and 

•  Loo,  oU.  p.  776. 

f  I  pregume  this  artery  to  be  the  ophthalmic. 

t  Loe.  cU.  pi.  V.  fig.  19. 
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anterior  cerebral  arteries  diverge.  This  was  also  the  case  in  ;i 
brain  of  Mustela  stibpcUmcUa,  On  the  other  hand,  in  Rodents  it 
at  least  sometimes  is  the  case  that  the  ophthalmics  arise  farther 
back  along  the  circle  of  Willis ;  and  when,  as  in  the  Porcupine 
{Hysirix  crisUUa\  a  carotid  is  present  and  reaches  the  circle  of 
Wilib,  it  joins  the  circle  at  a  point  considerably  anterior  to  the 
emergence  of  the  ophthalmic  artery. 

§  Ante^nor  Cerebral  Artery. 

Tandler,  in  the  memoir  referred  to,  does  not  pur^^ue  the  course 
of  the  anterior  cerebral  arteries  far  beyond  their  origin  from  the 
circle  of  Willis.  That  is  indeed  not  his  object.  I  may  therefore 
direct  attention  to  a  few  facts  relating  to  the  distribution  of  the 
anterior  cerebral  artery  and  its  branches.  In  Man  the  two 
anterior  cerebrals  give  off  comparatively  inconspicuous  branches 
to  the  anterior  lobes  of  the  brain,  and  themselves  form  entirely 
the  two  arteries  which  run  over  the  corpus  callosum  and  supply 
the  hemispheres  right  and  left. 

The  opposite  extreme  appears  to  me  to  be  shown  in  the  brain 
of  Myopotamua  and  some  other  types.  In  Myapotamus  (see  text- 
fig.  22,  A,  p.  195)  the  anterior  cerebral  of  each  side  divides  early 
into  two  branches,  of  which  the  inner  soon  meet  and  fuse  and  are 
continued  forward  as  the  at  first  single  but  soon  double  callosal 
artery.  The  circle  of  Willis  in  thereby  completed.  The  outei* 
of  the  two  arteries  presently  gives  off  a  branch,  on  each  side  of 
which,  as  will  be  seen  from  the  drawing  just  referred  to  (text- 
fig.  22,  A,/,  p.  196),  I  traced  only  one — that  on  the  left  side — from 
banning  to  end.  This  artery  joins  the  c^illosal  after  its  division 
into  the  two  f orwardly  running  arteries.  The  callosal  arteries  are 
thus  formed  by  two  branches  arising  from  the  anterior  cerebral  in 
Myopoiamusy  and  by  only  one  branch  in  Man.  It  is  possible  that 
the  anterior  communicating  artery  of  Man  represents  in  a  rudi- 
mentary way  the  second  and  stronger  tributary  of  the  callosal 
artery  in  the  Rodent. 

Both  of  these  two  types  show  modifications  in  other  mammals. 
In  the  brain  of  the  diprotodont  Marsupial  Beitongia  penicUlata 
the  circle  of  Willis  is  quite  incomplete  anteriorly ;  there  is  no 
communication  between  its  two  sides — no  anterior  communicating 
artery  as  it  is  termed  in  human  anatomy.  The  middle  cerebral 
(the  artery  running  along  the  Sylvian  fissure)  joins  at  an  acute 
angle  an  artery  running  for\^Tirds,  which  is  eWdently  the  anterior 
cerebral.  This  vessel  runs  on  each  side  close  to  the  interhemisphemi 
edge  of  the  anterior  lobe ;  the  two  arteries  are  thus  nearly  in 
contact  when  the  brain  is  undisturbed.  These  arteries  run  right 
forward  to  the  anterior  end  of  the  brain,  and  each  gives  off  at  any 
rate  two  branches  of  importance.  One  of  these  runs  towards  the 
outside  of  the  brain  in  the  furrow  below  the  olfactory  bulb.  The 
other  branch,  arising  a  little  further  on  and  at  right  angles  to 
the  main  trunk,  passes  over  the  commissural  region  and  supplies 
Peoc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XIII.  13 
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the  internal  face  of  the  hemispheres  as  does  the  main  tnmk  of  the 
anterior  cerebral  in  Man. 

In  addition  to  these,  a  single  artery  fix>m  the  left  side, 
arising  from  the  olfactory  just  after  the  point  where  the  middle 
cerebral  is  given  off,  approaches  and  appears  to  go  in  the  median 
interhemispheral  ai-teries.  The  only  other  brains  among  the 
many  which  I  have  examined  which  seem  to  agree  with  that  of 
Bettoiujia  are  those  of  a  Ground-SquiiTel  {Xerus  erytkropiiB)  and 
of  the  Visciicha  (Lagostomit^  tricfiodaciyhts).  In  the  latter,  how- 
ever, I  could  find  only  one  of  the  paired  vessels  arising  far  for\i'ard 
along  the  olfactories  and  helping  to  constitute  the  median  inter- 
hemisphei-al  callossil ;  and  in  the  former  I  could  not  find  either  of 
them.  In  both,  the  single  inner  branch  of  the  anterior  cerebral 
arises  from  the  left  side.  That  it  does  so  in  specimens  of  three 
sj)ecies  selected  at  random  appears  to  argue  that  the  condition  of 
jisymmetry  is  normal. 

Text-fig.  21. 


Anterior  cert'bral  Hyhtem  of  (A)  Tragulus  memiuna;  (B)  Viverra  civet ta; 
aiid  (C)  Qazella  rufifrons. 

a.,  rudimentary  callosal  of  right  side  (?) ;  ac.y  anterior  communicating  arter}' ; 
6.,  branch  connecting  middle  and  anterior  cerebrals ;  ea.,  callosal  arterj': 
mc.f  middle  cerebral ;   o.,  olfactory. 

The  human  type  of  arterial  distribution  is  to  be  seen  in  the 
Carnivora,  that  is  to  say  in  the  -^luroid  division  of  that  order. 
In  Viverra  civetta  *  (see  text-fig.  21,  B)  the  only  dift'ei'ences  from 

•  Tandler  {loc.  cit.  Taf.  iv.  fig.  13)  does  not  figure  the  anterior  communicating 
artery,  but  states  it  to  l)e  pi-esent.     I  can  confirm  his  statement. 
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the  human  arterial  arrangement  tCppear  to  be  the  long  distance 
from  the  middle  cerebi'al  ai'teiy  of  the  anterior  communicating 
arteiy,  and  the  fact  that  the  two  callosals  fuse  together  immedi- 
ately after  their  origin  from  the  anterior  cerebrals.  Suricata 
tetrctcUuciylu  and  Arctictis  have  a  cerebral  arterial  system  which  is 
constructed  upon  the  same  plan. 

It  will  be  remembered  *  that  the  cerebral  ai*terial  system  of 
Man  diffei-s  from  that  of,  at  any  rate,  some  Apes  and  Lemurs  in 
the  fact  that  there  is  an  anterior  communicating  artery  and  that, 
apart  from  this  connection,  the  two  callosal  arteries  remain 
sepanvte.  In  the  Apes  and  Lemurs,  on  the  other  hand,  the  two 
csillosal  arteries  are  given  oflf  early  and  immediately  fuse  to  form 
a  single  callosal  artery  which,  later,  divides.  This  condition 
seems  to  me  to  be  simply  an  exaggeration  of  the  anterior  com- 
municating aitery.     Now  precisely  the  sjime  thing  occurs  among 

Text-fig.  22. 
a         O, 


Anterior  cerebral  system  of  (A)  Mffopotamus  roi/pu^  (b)  Laffo$tomu  » 
trichodactiflutt  (C)  Tamandua  tetradactyla. 

For  d  and/ see  text,  p.  106.     Other  letters  as  in  text-fig.  21. 

the  Camivora.  In  the  genei-a  Urstts,  Jcionyx^  Galictis,  and 
Mtistela  the  di.sposition  of  the  callosal  arteries  is  iis  in  the  Apes  ; 
while,  as  already  mentioned,  cert^iin  -^luroid  genera  agi-ee  with 
Man.  The  classificatory  signifiomce  of  this  cannot  be  passed 
over ;  and  I  would  specially  direct  attention  to  the  fact  that  the 


•  See  for  example  Ketldard,  supra,  p.  161. 
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Binturong  agrees  with  other  ^luroids,  and  that  its  alleged 
re«emblance8  to  the  Arctoidea  are  not  borne  out  by  the  facts  put 
forward  in  the  present  paper. 

As  to  the  Ungulata,  my  observations  refer  only  to  Trctgidus 
meminnaj  Gazella  rufifratis,  and  Hyrax  capensis.  The  general 
plan  appears  to  be  that  of  the  Camivora  ;  but,  as  will  be  seen  in 
the  drawing  (text-fig.  21,  p.  194),  the  two  former  agree  in  that  the 
callosal  gives  oft'  to  the  right  side  of  the  brain  a  supplementary 
artery  which  forms  a  communication  or  communications  with  the 
olfactory  artery.  It  will  be  seen  from  the  figures  referred  to 
that — ^apart  from  details — there  is  a  real  correspondence  in  these 
points  between  Gazella  and  TragiUua, 

I  may  finally  call  attention  to  the  anterior  cerebral  artery  in 
Tamandua,  Whether  the  branch  lettered  "/"  in  the  drawing 
(text-fig.  22,  C,  p.  195)  is  ideally  the  equivalent  of  that  similarly 
lettered  in  drawings  of  other  brains  or  not,  I  am  unable  to  say, 
since  it  was  broken  off.  The  arteries  "  d"  again,  may  have  their 
counterpart  in  that  similarly  lettered  in  the  figure  of  the  brain  of 
Myopotamiis  (text- fig.  22,  A,  p.  195). 

Jt  is  plain  from  the  foregoing  series  of  facts  that  the  callosal 
artery  in  those  mammals  which  I  have  had  the  opportunity  of 
studying  may  have  one  or  two  sources  of  origin.  In  Man  and 
the  Primates  and  in  the  Camivora,  the  callosal  artery  or  arteries 
arise  from  the  anterior  cerebral  by  one  branch  on  each  side,  which 
is  sometimes  more  anterior  in  position,  e.  g.  Yivei^ra  civetta,  Tiger, 
or  more  posterior  in  position,  e.  g.  Man,  Apes,  and  l/rsus  sfpnacue. 
The  point  at  which  the  callosal  artery  splits  off  from  the  anterior 
cerebral  does  not  seem  to  be  of  importance.  In  the  Marsupials 
and  Rodents  there  is  this  more  anteriorly  situated  origin  ;  but  it 
is  reinforced  by  a  branch  or  bitinches  (that  is  one  on  each  side), 
which  arise  from  the  cerebral  artery  further  back,  and  join  the 
callosal  anteriorly. 

§  Conclu8ioii8, 

I  may  briefly  state  the  main  conclusions  to  which  the  above  facts 
appear  to  lead. 

(1)  The  much  greater  proportionate  length  of  the  basilar  arter}' 
in  all  lower  mammals  as  contrasted  with  Man  and  the  Primates. 

(2)  The  large  size  of  the  anterior  spinal  artery  in  Camivora  and 
in  at  least  some  Ungulates  as  compared  with  Rodents  and 
Primates.  In  Caraivora^lVanterior  spinal  arises  by  two  trunks — 
one  from  each  of  the  vertebral  arteries,  forming  thus  a  continuous 
vessel  of  rhomboidal  shape  and  of  approximately  equal  diameter 
throughout.  In  Ungulates  there  is  not  always  such  a  connection, 
but  the  anterior  spinal  is  genemlly  simply  continuous  with  the 
basilar,  and  the  Vertebi'als  are  small.  The  existence  of  the  rhom- 
boidal area,  of  coiu^e,  is  not  peculiar  to  Carnivora  ;  but  the  equality 
in  calibre  of  its  several  component  tubes  is  characteristic. 

(3)  In  Man  the  middle  cerebellar  artery  arises  in  front  of  the 
sixth  nerve.      In  other   mammals  the  general   rule  is   for  this 
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artery  to  arise  from  the  basilar  behind  the  sixth  nerve.  I  have 
noted  as  exceptions  only  Tragvltia  meniimia  and  GazeUa  irufi/rans, 
which  in  this  point  agree  with  Man  *. 

(4)  The  circle  of  Willis  is  generally,  but  not  always,  entirely 
symmetrical  in  itself  and  in  its  branches.  When  it  is  incomplete, 
a.s  e.  g.  Uyrax  (posteriorly)  and  Lctgoetomus  (anteriorly),  or  asym- 
metrical {e,  g.  ophthalmic  arteiy  in  Myopotamua),  the  advantage 
lies  with  the  left  side. 

(5)  A  rete  is  occasionally  (e.  g.  Tamandtia)  formed  between  the 
circle  of  Willis  posteriorly  and  the  pituitary  body  in  front. 

(6)  The  brain  of  Uyrax  has  an  arterial  system  constructed  upon 
the  Ungulate  plan,  and  is  especially  like  the  Horse. 

(7)  TanuinAua  shows  characters  which  are  elsewhere  found  in 
the  Camivora  in  respect  of  the  rhomboidal  area  surrounded  by 
e<|uisized  vertebral  and  anterior  spinal  arteries. 

(8)  The  Arctoid  Camivora  can  apparently  be  distinguished 
fi-om  the  .^uroid  Camivora  by  the  mode  of  origin  of  the  callosal 
ai-teries.  In  the  former  they  arise  nearer  to  the  circle  of  Willis 
an<l  fuse  to  form  a  single  artery.  In  the  latter  the  arteries  are 
given  off  later  and  do  not  fuse ;  but  there  is  a  communicating 
artery  which  joins  the  two  cerebrals  before  they  give  off  the 
callosal.  It  is  clear,  therefore,  that  the  circle  of  Willis  may  be 
completed  anteriorly  by  arteries  which  are  not  homologous. 


t-i.  Descriptions  of  Three  new  Fishes  discovereil  by  the  late 
Mr.  J.  S.  Budgett  in  the  Niger  f.  By  G.  A.  Boulbnger, 
F.R.S.,  V.P.Z.8. 

[Received  December  17,  1903.] 
(Plates  VII.  k  VIII.t) 

Marcusenius  budgbtti.     (Plate  VII.  fig.  1.) 

*  Depth  of  body  3  times  in  total  length,  length  of  head  5  times. 
Head  a  little  deeper  than  long  ;  snout  rour»'^!.xl,  \  length  of  head  ; 
mouth  small,  inferior,  itw  width  \  leng\.ii  of  head ;  teeth  small, 
notched,  6  in  the  upper  jaw,  6  in  the  lower ;  anterior  nostril  on 
a  line  with  the  lower  bonier  of  the  pupil  and  ecjually  distant  from 

*  I  do  not  suggest  at  present  that  this  is  an  Un^ilate  character  since  my  material 
is  obviotisly  too  scanty.     Ktfrax  does  not  agree  with  TVaffulus  and  Oagella. 

t  This  note  was  intended  to  supplement  an  account  hy  Mr.  Budgett  of  his 
expedition  to  the  Niger  in  quest  of  the  eggs  of  Polypterus,  which  was  to  have  been 
read  before  this  Society  at  the  January  meeting.  In  the  meantime  Science  has  had 
to  deplore  the  loss  of  this  gifted  and  courageous  zoologist,  who  died  on  Jan.  19,  on  the 
very  evening  his  paper  was  announced  for  reading,  from  fever  contracted  on  his 
expedition.--5T.  A.  B. 

X  For  explanation  of  the  Plates,  see  p.  199. 
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the  eye  and  from  th  end  of  the  snout ;  eye  longer  than  the  snout, 
I  length  of  head,  ^  interorbital  width.  Dorsal  circa  32  *,  a 
little  shorter  than  its  distance  from  the  head,  longest  rays 
f  length  of  head.  Anal  25,  originating  below  11th  ray  of 
dorsal,  nearer  base  of  caudal  than  base  of  ventrals ;  longest  rays 
f  length  of  head.  Pectoral  pointed,  a  little  shorter  than  the 
head,  once  and  i  the  length  of  the  ventral,  and  extending  beyond 
the  vertical  of  wie  base  of  the  latter.  Caudal  with  pointed  lobes. 
Caudal  peduncle  3  times  as  long  as  deep,  as  long  as  head. 
67  scales  in  the  lateral  line,  pj  in  a  transverse  series  on  the  body, 
^  in  a  transverse  series  between  dorsal  and  anal,  12  round  caudal 
peduncle.  Pale  brownish  above,  silvery  white  beneath;  head 
clasely  dotted  with  dark  brown ;  a  pair  of  dark  bix)wn  bars  across 
the  nape. 

Total  length  190  millim. 

A  single  specimen  from  Assay,  Southern  Nigeria. 

This  species  is  nearly  allied  to  M,  petherici  Blgr.,  fi-om  the 
Upper  Nile,  and  to  M,  psittacics  Blgr.,  from  the  Congo. 

Gnathonemus  gilli.     (Plate  VII.  fig.  2.) 

Depth  of  body  3|^  times  in  total  length,  length  of  head  5j  times. 
Head  slightly  longer  than  deep,  with  eurved  upper  profile  ;  snout 
I  length  of  head  ;  mouth  small,  on  a  line  with  the  lower  border 
of  the  eye  ;  chin  with  a  globular  dermal  appendage :  teeth  minute, 
conical,  3  in  the  upper  jaw,  4  in  tlie  lower ;  eye  a  little  shorter 
than  snout,  4^  times  in  length  of  head,  once  and  i  in  interorbital 
width.  Dorsal  33,  its  origin  con*esponding  to  tnat  of  the  anal, 
its  length  once  and  ^  in  its  distance  from  the  head.  Anal  31, 
equally  distant  from  base  of  ventrals  and  from  base  of  caudal. 
Longest  rays  of  dorsal  and  anal  j  length  of  head.  Pectoml 
pointed,  as  long  as  the  head,  once  and  |  as  long  as  the  ventral, 
reaching  beyond  the  base  of  the  latter.  Caudal  scaled  in  its  basal 
half,  with  pointed  lobes.  Caudal  peduncle  4  times  as  long  as  deep, 
slightly  longer  than  the  head.  85  scales  in  the  lateral  line,  ^  in 
a  transverse  series  on  the  body,  ^J  in  a  transverse  series  between 
dorsal  and  anal,  1 4  round  caudal  peduncle.  Brown  above,  silvery 
white  beneath ;  dorsal  and  anal  fins  greyish  brown  in  front. 

Total  length  245  millim. 

A  single  specimen  from  Assay,  Southern  Nigeria. 

This  new  Mormyr,  named  in  honour  of  the  founder  of  the 
genus  Gnathonemus,  Dr.  Theodore  Gill,  of  Washington,  occupies 
an  intermediate  position  between  the  species  in  which  the  anal 
fin  originates  in  advance  of  the  doi-sal  (G.  cyprinoidfs  L.,  meiUo 
Blgr.,  monteiri  Gthr.,  <fec.),  and  those  in  which  the  reverse  is  the 
case  (6^.  ussheri  Gthr.,  greshaffi  Schilth.). 

•  The  dorsal  wa!>  injured  during  life  in  the  specimen  here  dei^cribed. 
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Syxudoxtis  RE8UPINATU8.     (Plate  VIII.) 

Depth  of  body  twice  and  ^  in  total  length,  length  of  head 
4  times.  Snout  rounded,  smooth,  as  long  a^  the  postocular  part 
of  the  head  ;  interorbital  region  very  convex,  feebly  granular,  its 
width  ^  length  of  head  ;  eye  supero-lateral,  its  diameter  4  times 
in  length  of  head ;  maxiUary  barbel  slightly  longer  than  the  head, 
its  basal  third  with  a  broad  fringe  and  short  obtuse  branches, 
some  of  which  are  knob-like ;  mandibular  barbels  with  long, 
arboi-eseent  branches ;  outer  mandibular  barbel  ^  length  of  head, 
inner  ^  ;  lips  strongly  developed.  Prsemaxillaiy  teeth  veiy  small, 
villiform,  forming  a  broad  band ;  outer  mandibular  teeth  about  one- 
fourth  the  diameter  of  the  eye,  about  60  in  number.  Occipito- 
nuchal  shield  obtusely  tectiform,  finely  granulate  like  the  back  of  the 
skull,  with  obtuse  posterior  processes.  Gill-opening  not  extending 
below  l)eyond  the  level  of  the  j^ectoral  spine.  Humeral  process 
not  keeled,  obtusely  pointed,  finely  granulate,  not  extending  quite 
so  far  Imck  as  the  nuchal  process.  Dorsal  fin  I  7  ;  spine  as  long 
as  the  hejitl,  striated,  not  serrated,  with  a  very  long  filamentous 
prolongsition.  Adipose  fin  twice  and  ^  as  long  a.s  deep,  com- 
mencing immediately  behind  the  rayed  dorsal.  Anal  fin  IV  8, 
pointeil.  Pectoi-al  spine  as  long  as  the  head,  striated,  feebly 
8errate<l  on  outer  edge,  strongly  on  inner,  not  quite  i^eaching  the 
ventral  fin.  Letter  extending  to  origin  of  anal.  Upper  caudal 
lobe  much  produced.  Skin  smooth,  not  villose.  Pale  greyish 
brown  above  and  on  the  sides,  black  beneath  ;  fins  gi*ey  ;  barbels 
whitish. 

Total  length  260  millim. 

This  very  remarkable  species,  of  which  a  single  specimen  was 
obtaine<l  at  Lokoja,  Northern  Nigeria,  agi-ees  with  *y.  viemhra- 
nacei'^  Geoflfr.  and  *S'.  batenaoda  RUpp.,  in  liaving  the  lower  parts 
darker  than  the  upper ;  but  it  dijQers  from  them,  as  well  as  from 
all  other  species,  in  having  short  branches  on  the  maxillary  ImrbeLs 
in  a^ldition  to  the  fringe. 

EXPLANATION   OF  THE   PLATES. 

Plats  VIL 

Fig.  1.  Marcu9tniu9  budgetti^  p.  197.     \  nat.  size. 
2.  Onathonemut  giUiy  p.  198.    \  nat.  size. 

Plate  VIII. 
SjfnodontU  retupinatut,  p.  199.    ^  nat.  size ;  with  view  of  open  mouth,  nat.  size. 
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4.  On  the  Type  Specimen  of  a  West  African  Fij*h,  Clarias 
IcBviceps  Gill.     By  G.  A.  Boulenger,  F.R.S.,  V.P.Z.S. 

[Received  January  9, 190i.^ 

The  name  Clarias  Utviceps  was  introduced  by  Gill  in  Proc.  Ac. 
Philad.  1862,  p.  139,  for  a  small  fish  in  the  Ck)Uection  of  the 
Hmithsonian  Institution,  bearing  no  indication  of  locality,  but 
regarded  as  probably  from  Liberia.  The  definition  is  given  in  the 
following  words : — **  Height  at  anus  a  tenth  of  length  ;  head 
(laterally)  a  sixth;  its  breadth  an  eighth;  the  surface  smooth; 
maxillary  barbels  twice  tis  long  as  head.     D.  86.  A.  61." 

In  a  genus  represented  in  West  Africa  by  so  many  closely  allied 
species,  so  brief  a  definition  could  hardly  answer  it-s  purpose,  and 
(^larias  Iceviceps  has  proved  a  stumbling-block  to  workers  at 
A  f rican  ichthyology.  Sauvage  recognised  the  species  in  a  specimen 
fn)m  the  (iold  Coast;  (rUnther  suggested  its  identity  with  C,  hythi- 
pogon  of  Sauvage ;  and  I  myself  proposed  to  regard  it  as  a  s>Tionym 
of  C,  8(d(e,  described  by  Hubrecht  from  Liberian  specimens. 
But  all  this  was  mere  guesswork,  and  lately,  when  tlescribing 
another  close  ally,  under  the  name  of  C.  pachynema^  I  felt  it 
ini Iterative  to  settle  the  matter  by  an  appeal  to  the  type  specimen 
preserved  in  the  U.8.  National  Museum. 

1  am  glad  to  say  that  my  application  was  granted,  in  a  most 
courteous  manner,  by  the  Assistant  Secretary  of  that  Institution, 
notwithstanding  the  rule  that  unique  type  specimens  ai-e  not  to 
be  sent  on  loan.  I  must  add  that  the  exception  made  in  my 
favour  is  greatly  due  to  the  kind  advocacy  of  Dr.  Theo.  Gill,  the 
original  describer  of  the  specimen.  I  beg  to  tender  my  sincere 
thanks  to  the  authorities  of  the  Smithsonian  Institution  and  to 
I  )r.  (iill  for  their  gi-eat  kindness. 

I  here  give  a  description  of  the  type  of  C,  leeviceps,  followed  by  a 
compamtive  description  of  three  further  specimens,  viz.  the  types 
of  C.  kingsleym  (ithr.,  and  the  specimen  from  Assini,  Gold  Coast, 
correctly  identified  by  Sauvage. 

Clarias  LiEvicEPs. 

(iill,  Proc.  Ac.  Philad.  1862,  p.  139. 

Depth  of  body  8|  times  in  total  length,  length  of  head  5  times. 
Heml  once  and  ^  as  long  as  broad,  smooth  ;  occipital  process 
pointed ;  frontal  fontjinelle  sole- shaped,  not  quite  twice  as  long  as 
broad  ;  occipital  fontanel le smaller,  in  advance  of  occipital  process; 
eye  very  small,  3  times  in  length  of  snout,  6  times  in  interorbital 
width,  which  equals  half  length  of  head  and  a  little  exceeds  width 
of  mouth  ;  band  of  piwmaxillai'y  teeth  5  times  as  long  as  broad ; 
vomerine  teeth  conical,  forming  a  curved  band  which  is  a  little 
narrower  than  the  pitemaxillary  band  ;  barbels  rather  thin,  nasal 
nearly  half  length  of  head,  niaxillary  once  and  ^,  outer  mandibular 
once,  inner  mandibular  not  quite  |.  Gill-rakers  few,  about  20  on 
first  arch.     Clavicles  concealed  under  the  skin.     Dorsal  fin  87,  its 
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distance  from  the  occipital  process  |  length  of  head.  Anal  fin  70. 
Dorsal  and  anal  fins  extending  almost  to  the  very  root  of  the 
caudal,  the  space  separating  them  from  the  latter  being  less  than 
the  diameter  of  the  eye.  Pectoral  fin  nearly  |  length  of  head, 
the  spine  feebly  serrated  on  the  outer  side  and  |  the  length  of  the 
fin.  Ventral  fins  once  and  ^  as  far  from  the  base  of  the  caudal  fin 
as  from  the  end  of  the  snout.  Caudal  fin  a  little  more  than  | 
length  of  head.     Uniform  brown  in  spirit  (bleached). 

Total  length 194  millim. 

Depth  of  body 20  „ 

Length  of  head    35  „ 

Width  of  head 26  „ 

IMameter  of  eye  3  „ 

Interorbital  width   17  „ 

Width  of  mouth 15  „ 

Nasal  barbel 16  „ 

Maxillary  barbel 56  „ 

Outer  mandibular  barbel    36  „ 

inner           „               „        21  „ 

From  end  of  snout  to  ventral  fins 70  „ 

From  occiput  to  dorsal  tin  17  „ 

Pectoralfin 21  „ 

Ventral  fin   11  „ 

Caudalfin     20  „ 

Pescriptian  taken  from  three  further  specimens, 

Clarias  Iceviceps  Sauvage,  Bull.  Soc.  Zool.  France,  1882,  p.  318, 
pi.  V.  fig.  2. 

C*larias  kingsleym  Gunther,  P.  Z.  S.  1902,  ii.  p.  334. 

Depth  of  body  8^  to  12  times  in  total  length,  length  of  head 
5  to  5|  times.  Head  once  and  j  to  once  and  ^  as  long  as  broad, 
smooth  ;  occipital  process  pointea ;  frontal  fontanelle  sole-shaped, 
at  least  twice  as  long  as  broad ;  occipital  fontanelle  smaller,  in 
advance  of  occipital  process;  eye  very  small,  3  to  4  times  in 
length  of  snout,  6  to  7  times  in  interorbital  width,  which  equals 
half  length  of  head  and  a  little  exceeds  width  of  mouth ;  band 
of  pnemaxillary  teeth  4  to  5  times  as  long  as  broad ;  vomerine 
teeth  conical,  forming  a  curvetl  band  which  is  as  broad  as  or  a 
little  narrower  than  the  prsemaxillary  band ;  barbels  moderately 
thick,  ^  to  I  length  of  head,  maxillary  once  and  1  to  once  and  ^, 
outer  mandibular  once,  inner  mandibular  |.  Gill-rakers  few,  15 
to  20  on  first  arch.  Clavicles  concealed  under  the  skin.  Dorsal 
fin  79-87,  its  distance  from  the  occipital  process  i  to  J  length  of 
head.  Anal  fin  68-78.  Dorsal  and  anal  fins  extending  almost  to 
the  very  root  of  the  caudal.  Pectoral  fin  4  length  of  head,  the 
spine  feebly  serrated  on  the  outer  side  and  $  to  |  the  length  of 
the  fin.  Ventral  fin  once  and  |  as  far  f I'om  the  ba«e  of  the  caudal 
as  from  the  end  of  the  snout.  Caudal  fin  ^  to  |  length  of  head. 
Uniform  dark  brown  above,  light  brown  Beneath,  in  spirit. 

Gold  Coast.—  The  largest  specimen  measures  270  millim. 
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5.  On  the  Subspecies  of  Giraffa  camelopardalis. 
By  R.  Lydekker. 

[Received  November  27, 1903.] 
(Plates  IX.-XVI.*  and  Text-figuies  23-37.) 

The  bringing  of  the  present  communication  to  the  notice  of  the 
Zoological  Society  has  been  to  some  extent  an  ahnost  involuntar}' 
act  on  my  paii},  and  due  rather  to  the  force  of  circumstances  tlmn 
to  any  desire  to  add  to  the  bui-den  of  zoological  nomenclature. 

Some  time  ago  the  British  Museum  received  the  skins  of  a  piir 
of  giraffes  which  had  been  shot  by  Major  Powell-Cotton  in  Ea^st 
Africa,  and  are  now  mounted  and  exhibit,ed  t^o  the  public ;  and 
it  became  my  duty  to  give  them  names. 

As  is  well  known,  the  recognition  of  distinct  forms  of  Giraffe  is 
no  new  event.  Mr.  de  Winton,  in  a  communication  to  the  Society  t 
some  years  ago,  recognised  two  species  and  one  subspecies  fix>m 
the  noi"them,  eastern,  and  southern  districts  of  the  African 
continent,  namely  Giraffa  camelopardalis,  G.  c,  reiicukUa,  and 
G.  capen^is.  Later  on  Mr.  Thomas  +  i-egarded  reticulata  as  a 
distinct  species,  and  relegated  capensis  to  the  rank  of  a  race  of 
carnelopardalis.  Two  other  forms  have  also  been  described  by 
Dr.  P.  Matschie  from  East  Africa. 

I  found  myself  unable  to  identify  the  Museum  specimens  with 
any  of  these  named  forms,  stricto  seiisu.  Consequently  a  revision 
of  the  whole  group  was  necessary. 

With  some  trouble  I  have  succeeded  in  obtaining  a  collection 
of  paintings  and  photograplis  of  these  animals  (which  I  intend  to 
present  to  the  Museum)  such  as  I  think  has  never  previously 
been  brought  together.  And  I  may  here  express  my  indebtedness 
to  our  President  for  his  liberality  in  defi^aying  the  cost  of  these 
paintings. 

I  have  previously  given  a  preliminary  account  of  some  of  the 
new  forms,  now  more  fully  described,  in  a  popular  journal  §,  but 
the  acquisition  of  yet  other  specimens  by  the  Museum  has  induced 
me,  largely  owing  to  the  advice  of  my -friend  Mr.  Thomas,  to  lay 
the  results  of  my  investigations  before  the  Society. 

I  may  add  that  whatever  may  be  the  general  opinion  Jis  to  the 
advisability  or  otherwise  of  naming  local  subspecific  forms  of 
animals,  there  is  an  instance  precisely  analogous  to  the  present 
one  in  the  case  of  the  Bonte-Qusigga,  or  Burchell's  Zebra  {Equtis 
hurcheUi) ;  and  that  if  the  local  phases  of  the  latter  are  thought 
worthy  of  recognition,  most  certainly  the  same  recognition  should 
be  accorded  to  the  local  forms  of  Giraffe.  But  I  may  go  further 
than  this  and  add  that,  so  far  as  I  know,  whereas  the  local  forms 
of  the  Bonte-Quagga  are  distinguished  solely  by  colour  and 
markings,  most,  if  not  indeed  all,  of  the  subspecies  of  Giraffe  are 
distinguishable  by  cranial  differences.    Nor  is  this  all,  for  one  of  the 

•  For  explanation  of  the  Platen,  ^ee  p.  227. 

t  P.  Z.  S.  1897.  p.  277.  %  Ibid.  1901,  vol.  ii.  p.  47  \. 
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local  forms  of  the  Bonte-Quagga,  which  apparently  grades  imper- 
ceptibly into  the  typical  race,  has  been  accorded  (although  I 
think  wrongly),  in  a  late  issue  of  the  Societjr^s  *  Proceedings '  *, 
specific  rank. 

I  should  mention  that  I  am  much  indebted  to  Mr.  Rowland 
Ward,  of  166  Piccadilly,  and  his  staff  in  connection  with  the 
subject  of  this  paper,  which  indeed  could  scarcely  have  been 
written  at  all  apart  from  their  valuable  assistance. 

Before  proceeding  to  the  descriptive  part  of  my  subject,  I  may 
take  the  opportunity  of  recording  a  few  general  remarks  with 
regard  to  the  local  races  of  Giraffa  camelopardalisy  the  geographiail 
range  of  which  once  extended  from,  or  nearly  from,  the  Cape  to 
the  Egyptian  Sudan  and  Abyssinia.  Two  featuras  are  notewoi-thy 
in  re^ird  to  these  local  forms,  some  of  which  probably  intergrade. 

Firstly,  we  notice  as  we  proceed  from  south  to  north  the 
gradual  passage  of  a  two-horned  animal  into  one  (so  far  as  the 
males  are  concerned)  with  three  horns.  But  the  development  is 
by  no  means  simply  progi^essive,  for  we  find  in  the  eastern 
districts  of  the  continent  a  tendency  to  the  formation  of  a  five- 
homed,  and  even  of  a  six-horned,  race. 

Secondly,  proceeding  in  the  same  direction,  a  transition  is 
observable  from  a  blotched  animal  (that  is  to  say,  one  with 
irregular  dark  chocolate-coloured  blotches  on  a  tawny  ground) 
with  dark  legs  spotted  down  to  the  hoofs,  to  one  in  which  the 
markings  take  the  form  of  a  white  or  huffish  network  on  a  chest- 
nut or  liver-coloured  ground,  while  the  lower  portion  of  the  legs 
becomes  unspotted  white;  the  culmination  of  this  type  being 
presented  by  the  Somali  G,  reticulata.  Here,  however,  as  in  the 
case  of  the  horns,  the  progression  is  by  no  means  regular,  since 
we  find  in  East  Africa  a  strong  tendency  to  the  development  of  a 
star-like  type  of  coloration.  Indeed,  it  would  seem  that  in  this 
part  of  the  continent  Giraffes  have,  so  to  speak,  got  completely  oft' 
the  line,  and  run  riot,  both  in  the  matter  of  coloration  and  horn- 
development. 

By  no  means  the  least  noteworthy  feature  in  regju-d  to  the 
change  of  the  type  of  coloration  in  Giraffes  as  we  proceed  from 
South  to  Noi-th-east  Africa,  is  that  it  is  precisely  the  reverse  of 
that  among  the  Quaggas  and  Bont^-Quaggas.  That  is  to  say,  that 
whereas  among  the  various  races  of  Gimffe  the  general  colour 
lightens  antl  the  legs  pass  from  spotted  to  pure  white  as  we  go 
from  south  to  north,  among  the  local  forms  of  Equua  hurcheUi  the 
stripes  on  the  legs,  underparts,  and  hind-quarters,  which  are  fully 
developed  in  the  northern  types,  such  as  E,  hurcheUi  yranti,  have 
disappearefl  more  or  less  completely  in  the  southern  forms,  the 
supreme  development  in  this  respect  being  reached  by  the  true 
Quagga  (E,  quagga). 

In  the  case  of  the  Quagga-group,  a  satisfactor}'  and  sufficient 

explanation  of  the  reason  for  the  colour-change  has,  I  think,  been 

given  by  Mr.  Pocock  t.     As  regards  the  cause  of  the  change  in  the 

reverse  direction  presented  by  the  Giraffes,  I  have  not  hitherto 

•  P.  Z.  8. 1901,  vol.  ii.  p.  603,  pi.  x\\%.       f  *  Nature/  vol.  Ixviii.  p.  366  (1903). 
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l)eeii  able  to  obt^iin  any  clue.  It  is,  however,  quite  certain  that 
there  must  be  some  good  reason  for  the  change,  and  it  is  largely 
in  the  hope  that  the  facts  recorded  in  this  communication  may 
help  to  >olve  the  problem  that  I  have  brought  them  to  the  notice 
of  the  Society.  As  I  have  stated  on  previous  occasions,  the  mere 
desci-iption  of  local  colour-phases  of  animals  is,  in  my  opinion,  a 
waste  of  energy  unless  it  lead  to  some  general  conclusion  in  regard 
to  the  I'ea.son  for  such  modifications. 

Another  notewoi-thy  feature  in  connection  with  coloration  is 
that  whereas  some  of  the  noi-thern  forms  of  Giraffe  have  the  front 
of  the  face  more  or  leK<  feebly  spotted,  in  the  southern  forms  it  is 
always  miiformly  coloured. 

At  present  I  am  able  to  recognise  the  following  forms  of 
Giraffe,  the  typical  distributional  areas  of  which  are  indicated  on 
the  accompanying  map  : — 

A .  Netted     Gimffe  Giraffa  reticulata  *. 

B.  Blotched       „       „      carnelopardalis, 

1.  Nubian       Giraffe G,  c.  tt/pica, 

2.  Kordofan         „  ,,     antiquorwm, 

3.  8.  Lado  „  „     cottoni, 

4.  Baringo  ,,  „     rothschUdi, 

5.  KilimanjaixD    „  „     iippelskirchi, 
H.  Congo               „                    „     co}igoensis, 

7.  Angola  „  „  angoletisis, 

8.  N.  Ti-ansvaal  ,,  „  wardu 

9.  Cape  „  „  capensis. 
10.  Nigerian  „  „  peraUa. 

Text-fig.  23. 


wardi 


capentit 


Map  of  Africa,  showing  distribufion  of  Giraffes. 

♦  I  resene  tlie  point  as  to  whether  a  tmnsition  between  this  and  the  i»«^  may 
not  exidt. 


1904. J  SUB8VECIE8  OF  QIRAFFA  CAMELOPAROALI8.  205 

A.  With  a  large  froihtal  honi, 

a.  Fore  legs  white  and  unspotted  from  below  the  knee ; 

front  pftrt  of  face  sometimes  spotted. 

1.  Nubian  Giraffe. 

GiRAFFA  CAMELOPARDAUS  TYPICA.      (Plates  IX.  <k  X.) 

Cervus  cameloparcUUis  Linn.  Syst.  Nat.  ed.  12,  vol.  i.  p.  98  (1766). 

H<ib.  Upper  Nubia  and  Abyssinia. 

Sexes  nearly  or  quite  alike  in  respect  to  form  and  colour  of 
markings. 

Spots  large,  apparently  chestnut-coloured  at  all  ages,  more  or 
less  distinctly  quadrangular  in  form,  and  divided  by  a  coarse  net- 
work of  comparatively  narrow  light  lines,  which  are  huffish  white 
in  immature  bulls,  and  nearly  white  in  cows  of  same  age.  Front 
of  face  in  bulls  somewhat  «ix)tted,  and  sides  fully  spotted. 

No  prominent  occipital  (posterior)  horns. 

In  the  immature  male  figured  in  PI.  IX.  a  notable  feature  is 
a  row  of  five  large  spots,  of  which  the  first  is  partially  divide*!, 
extending  from  just  below  the  point  of  the  shoulder  in  a  curve<l 
line  to  the  middle  of  the  back.  On  the  outer  side  of  the  fore- 
limb  the  spots  extend  well  down  to  the  knee,  and  in  the  hind- 
Umb  a  considerable  distance  down  the  cannon-bone.  The  under- 
parts  are  comparatively  fnH>  from  spots,  as  is  the  inner  surface  of 
the  upper  segments  of  both  limbs. 

In  the  female  (PI.  X.)  the  spots  are  smaller  and  more  numerous, 
this  being  especially  noticeable  on  the  hind-qiuirters  and  the 
upper  part  of  the  fore-legs.  Correlated  with  this  is  the  greater 
width  of  the  light  interspaces,  which  are  nearly  white  on  the 
greater  part  of  the  body.  Faint  spotting  occim*  on  the  belly  and 
the  fore  part  of  the  inner  surface  of  the  front  legs. 

It  is  important  to  notice  that  the  geneml  pjittei-n  of  the 
coloration  is  the  same  in  both  sexes. 

There  is  at  present  living  in  the  collection  at  Wobum  Abbey 
an  immature  male  Giraffe  from  Abyssinia  of  about  the  same 
apparent  age  as  the  younger  of  the  two  females  from  the  Sudan, 
which  were  purchased  at  the  same  time  as  the  bull  shown  in 
Plate  IX.  With  the  exception  that  the  forehead  in  decidedly 
lighter  in  colour,  and  that  there  are  much  fewer  spots  on  the 
sides  of  the  face,  this  young  male  accords  in  general  characters 
and  colour  with  the  typical  Nubian  race,  from  which  I  see  no 
reason  to  separate  the  Ab^'ssinian  form.  A  male  skeleton  in 
the  British  Museum  shows  that  when  adult  the  front  honi  in  the 
Abyssinian  Giraffe  is  fully  developed.  A  photograph  of  a  pair  of 
Abyssinian  Giraffes  lately  imported  by  Mr.  Menges  shows  the 
type  of  coloration. 

2.  KoRDOFAN  Giraffe. 

GiRAFFA  CAMEL0PARDAU8  ANTIQUORUM.      (Plate  XI.) 

Camelopardcdis   antiquorum   Jardine,    *  Natui-alist  s    Library/ 
vol.  xxi.  p.  187,  pi.  xxi.  (1838). 
Hah,  Kordofan. 
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Nearly  allieil  to  the  la^^t  race,  from  which  it  is  easily  distin- 
guishable by  the  circumstance  that  in  the  fore-limb  from  just 
above  the  line  of  the  abdomen,  and  on  the  hind-limb  halfway  up 
the  thigh,  the  spots  suddenly  break  up  into  a  series  of  very  small 
spots  of  in*egular  shape,  similar  spots  occurring  on  the  underparts 
and  inner  side  of  limbs.     Horns  as  in  the  Nubian  Giraffe. 


Text-fig.  24. 


Male  Kordofan  Giraffe.     (From  Jardinc.) 
The  frontal  horn  is  not  shown. 


Jardiiie's  type  specimen  (an  a<lult  bull),  of  which  the  figui-e  is 
reproduced  in  the  accompanying  text-fig.  24,  and  the  young  male 
siiid  female  now  in  the  Society's  Gai-dens*  agree  in  the  above- 
mentioned  featiu'e. 

♦  St-o  P.  Z.  S.  1902,  ii.  p.  225. 
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[Since  thiw  paper  was  wiitten,  I  have  received  a  letter  from 
Captain  Stanley  Flower,  of  Giza,  directing  my  attention  to  the 
difficulty  of  defining  the  habitat  of  this  r»ice  from  that  of  the 
typical  form.  Giraffes  being  unknown  in  Lower  Nubia,  I  can 
only  presume  that  typica  comes  from  the  Abyssinian,  or  Kassala, 
side  of  Upper  Nubia  (Egyptian  Sudan).  A  photograph  of  a 
female  Kordofan  Giraffe  sent  by  Capt.  Flower  agrees  with  the 
specimens  mentione<l  above  with  respect  to  the  spotting  of  the 
lunbs.  The  spots  on  the  shoulders  and  neck  differ,  however,  from 
those  in  the  London  specimens  by  their  more  jagged  contour  and 
the  wider  inter\'als  between  them,  this  being  doubtless  due  to 
the  greater  age  of  the  specimen.  This  specimen  serves  to  confirm 
the  distinctness  of  this  race  from  typica,  although  approximating 
it  to  cotionL] 

3.  South  Lado  Giraffe. 

GiRAFFA  CAMELOPARDALIS  COTTONI.      (Plate  XV.  fig.  L) 

Hob.  That  portion  of  the  interior  of  Uganda  lying  immediately 
south  of  Lado,  which  is  itself  5*^  noi-th  of  the  equator. 

Major  Powell-Cotton  informs  me  that  this  Giraffe  was  shot  on 
March  15th,  1903,  on  Koten  plain,  at  an  elevation  of  2550  feet. 
Koten  lies  to  the  extreme  south  of  the  Topora  (Doboi^sa  of  the 
maps)  country,  and  is  about  3^  50'  N.  by  34°  30'  E.  I  might 
have  called  it  the  Topora  (or  Doborsa)  Giraffe,  but  have  preferred 
to  associate  it  with  Lado  as  being  a  much  better  known  locality, 
despite  the  fact  that  the  latter  is  generally  connected  with  the 
Congo  side  of  the  Nile. 

Apparently  very  closely  related  to  the  Bai-ingo  race,  from  which 
(judging  from  the  single  example  available)  the  male  differs  in 
the  following  points : — 

The  spots  on  the  neck  are  deep  chestnut-brown  instead  of  black, 
and  show  no  tendency  to  split  up  into  smaller  spots  by  the  de- 
velopment of  lighter  lines  radiating  from  the  centre.  Moreover, 
the  spots  themselves  ai*e  of  more  regulai*  and  more  squared  form, 
those  on  the  lower  part  of  the  neck  being  so  arranged  that  the 
fawn-coloured  interspaces  form  continuous  transverse  bands.  In 
G.  c,  rothschUdi,  on  the  other  hand,  the  spots  on  the  neck  of  the 
male  are  arranged  somewhat  alternately,  so  that  no  such  trans- 
verse light  bands  can  be  traced. 

The  spotting  of  the  face  is  confined  to  an  area  lying  con- 
siderably below  a  longitudinal  line  drawn  through  the  eye.  The 
spots  between  the  eye  and  the  ear  ai-e  smaller,  and  do  not  extend 
upwards  on  to  the  horns  ;  while  the  hind  aspect  of  the  horns  and 
the  portion  of  the  crown  of  the  head  below  them  are  likewise 
devoid  of  spots,  although  fully  spotted  in  the  Baringo  nice.  The 
white  area  on  the  side  of  the  head  is  also  much  smaller  and  much 
less  conspicuous  than  in  the  type  male  of  the  latter.  Moreover, 
the  spots  on  the  under  surface  of  the  head  (inter-ramine  ai-ea) 
are  much  less  numerous,  and  (like  the  sides  of  the  face)  brown 
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instead  of  black.  There  are  also  much  smaller  spots  on  the  nape 
of  the  neck. 

So  far  as  can  be  determined,  the  spots  on  the  shoulder  are  very 
much  smaller  than  in  the  complete  Baringo  male,  none  of  them 
approaching  in  size  the  few  large  ones  so  characteristic  of  that 
animal.  On  both  sides  of  the  upper  part  of  the  fore-leg  the 
spots  are  very  markedly  smaller  and  more  numerous  than  in  the 
latter ;  while  on  the  front  and  inner  sides  they  are  pale  fawn, 
instead  of  being,  as  on  the  outer  side,  black  *. 

The  main  horns  are  decidedly  smaller  than  in  the  males  of  the 
Baringo  Giraffe,  and  the  development  of  the  posterior  horns  is 
also  somewhat  less.  In  the  skull  of  the  type  and  only  known 
specimen,  the  right  main  horn  is  decidedly  larger  than  the  left 
horn.  A  much  more  remarkable  feature  is  the  presence  of  a  horn 
projecting  horizontally  outwards  from  the  middle  of  the  fi-ontal 
border  of  the  right  orbit,  this  horn  being  apparently  capped  by 
a  distinct  epiphysis.     No  trace  of  any  such  horn  is  observable 


Text-fig.  25. 


Right  lateral  view  of  Hkull  of  male  South  Lado  Giraffe,  showing  azygous 
orbital  horn  (a). 

on  the  left  orbit.  I  am  informed  by  Major  Powell-Cotton  that 
all  the  male  Giraffes  from  the  locality  in  question  seem  to  be 
furnished  with  a  similar  right  orbital  horn.  The  same  gentleman 
also  tells  me  that  in  some  specimens  of  the  Baringo  Giraffe  a 
similarly- placed  horn  occurs  on  the  left  side.  There  is,  however, 
no  trace  of  any  such  horn  in  any  of  the  skulls  of  that  race  in  the 
Museum. 

The  skull  also  differs  from  that  of  an  old  male  Baringo  Giraffe 
by  its   lower  and   naiTower   form,  and  more  especially    by   the 

*  Already  the  spots  on  the  inner  side  of  the  right  fore-leg  of  the  male  Baringo 
Giraffe  in  the  Museum,  which  is  exposed  to  the  light,  have  fided  from  black  to 
grey  or  tawny. 
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abBenee  of  the  marked  lateral  expansion  of  the  pi'emaxillai'y  region 
chaiucteristic  of  the  Baiingo  Giraffe ;  the  bonlers  of  these  bones 
in  the  present  forui  being  nearly  straight,  instead  of  markedly 
bowed. 

Such  appear  to  be  the  chief  distinctive  features  of  this  Giittffe» 
so  far  as  I  am  enabled  to  formulate  them  fi*om  the  specimens  at 
pret<ent  available.  These  comprise  the  skull,  the  mounted  head 
and  neck,  several  pieces  of  skin  from  the  fore-quartei*s,  and  the 
mounted  right  fore-leg  :  all  belonging  to  a  fully  adult  bull  shot 
by  Major  P.  H.  G.  Powell-Cotton,  at  the  locality  above  men- 
tioned, to  the  southward  of  Ijado,  in  Northern  Uganda,  and  by 
him  presented  to  the  British  Museum,  where  the  heatl  and  neck 
ai-e  now  exhibited  to  the  public. 

As  already  mentioned,  the  general  characteiistics  of  this  Giitiffe 
affiliate  it  veiy  closely  to  G,  c.  rothschildi,  and  I  have  experience*! 
some  tlifficuly  in  deciding  whether  or  no  it  should  be  subs|wci- 
ficslly  separated  from  that  form.  Pi^emising  that  my  comparisons 
are  Iwsed  only  on  a  single  specimen,  and  are  therefore  of  nec^essity 
somewhat  pi-ovisional  and  liable  to  i*evision,  I  cannot  identify  the 
South  Itfido  with  the  Baringo  Giraffe ;  and  I  therefore  pi*opase  to 
regard  the  foiiner  as  the  representative  of  a  distinct  local  i-ace. 
which  may  be  appropriately  named  after  its  enterpiising  dis 
coverer,  Giraffa  camslopardalis  cottmii. 

Apai-t  from  the  peculiarities  of  the  skull,-  -in  i*egaiti  to  the 
importance,  or  otherwise,  of  which,  I  am  somewhat  uncei-tain  — 
I  am  disposed  to  consider  this  (4iraffe  as  a  distinct  race  mainly 
from  the  geneitil  tone,  form,  and  mode  of  armngement  of  the 
spotting,  laying  special  stress  on  the  absence  of  spots  on  the  face 
above  (or  in  front  of)  a  line  connecting  the  eye  witli  the  angle 
of  the  mouth,  and  also  on  the  colour,  size,  and  number  of  the 
spots  on  the  nape  of  the  neck  and  on  the  fore-limb. 

It  is  true  that  as  i*egards  the  absence  of  spotting  on  the  fi-onto- 
nasal  i-egion  of  the  face,  this  feature  is  paralleled  in  the  mounted 
head  of  G.  c.  rothschUdi  obtained  by  Sir  H.  Johnston  near  Mount 
Elgon.  That  head  (text-fig.  26,  p.  211),  lus  mentioned  below, 
belongs,  however,  to  a  very  old  animal,  and  is  remarkable  for  the 
very  dark  colour  of  the  areas  between  the  spots.  And  it  is,  I 
think,  perfectly  clear  tliat  with  this  darkening  the  spots  (of  which 
there  ai*e  still  faint  traces)  have  disappeai*ed  fi*om  this  paiii  of  the 
face.  Moi-eover,  there  is  no  distinct  light  line  marking  the 
cessation  of  the  spotted  ai*ea,  which  is  so  conspicuous  in  the  present 
animal.  The  bull  in  the  Museum  from  the  Quashengeshu  Plateau, 
and  the  Mount  Elgon  bidl  of  G.c.  rothschUdi,  tlie  sketch  of  which 
by  Sir  H.  Johnston  is  reproduced  in  text-fig.  27,  p.  213,  appeju* 
to  be  of  about  the  same  age  as  the  South  Lado  specimen  ;  and  the 
conti-ast  l)etween  the  fully-spotted  faces  of  the  two  formei*  and 
the  jMi-tially-spotted  fjtce  of  the  last  is,  in  my  opinion,  too  gi*eat 
to  {Hermit  of  their  being  regarded  as  refeiuble  to  one  and  the 
same  subspecies. 

It  should,  moreover,  be  lx>me  in  niin<l  that  we  are  at  present 
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unacquainted  with  the  female  of  the  Houth  Lado  Giiiifle.  nod 
that  when  this  18  known  it  may  turn  out  that  the  differeufe  in 
the  coloration  of  the  two  sexes  may  be  much  less  pi-onouncecl  than 
in  the  Baringo  i-ace. 

Indee<l,  the  general  type  of  coloration  of  the  South  Liulo  Ginifte 
is  suggestive  of  a  transition  from  the  Baringo  form  in  the  direc- 
tion of  the  Kordofan  Giraffe  {G.  c,  antiquarurH),  in  which  both 
nexes  are  colom-eil  practically  alike.  In  the  absence  of  spotting 
on  the  fronto-nasal  i*egion  of  the  face,  the  South  Lrfido  (Uiuffe 
approximates  indeed  to  the  Kortlofan  animal,  as  it  does  in  tlie 
small  size  of  the  spots  on  the  legs.  Not  that  I  think  thei*e  is  much 
likelihcKHl  of  the  South  Lado  animal  proving  to  \ye  identical  with 
the  Kordofan  Giraffe ;  the  coloiu-  and  arrangement  of  the  spots 
l)eing  apparently  somewhat  diftei-ent  in  the  two,  while  there  is  no 
evidence  (judging  from  that  of  its  ne»ir  relative,  the  Nubian 
(liraffe)  that  the  skull  of  the  Kordofan  race  has  either  the  rudi- 
mentary^  occipital  horns  or  the  azygous  right  orbital  honi  of  the 
type  specimen  of  the  present  form. 

4.    BARIXfiO   (iIRAFFE. 
(iIRAFFA  CAMELOPARDALIS  RUTH8CHILDI.      (Plates  XII.  tfc  XIII.) 

(riraffh  camelojxtrdalis  rothschUdi  Lydekker,  Hutchinson's 
Animal  Life,  vol.  ii.  p.  122  (1903). 

Hah.  The  Lake  Baringo  district  and  thence  ea.stwai*ds  to 
Mount  Elgon,  both  of  which  l(x*jdities  lie  less  than  P  north  of 
the  equator. 

A  three-horned  (tinjffe  in  which  the  sexes,  in  the  early  adidt 
condition  at  least,  ai*e  markedly  diffei-ent  as  i-eganls  Iwth  the 
form  and  the  colour  of  the  spots,  with  the  lower  j)art  of  the  legs 
pure  white  and  unspotted,  a  tnangular  white  ai-ea  in  the  neis(h- 
liourhotwl  of  the  ear,  the  spots  in  adult  bulls  (PI.  XII.)  large  an<l 
very  dark-coloured,  showing  a  tendency  to  split  up  into  stai-s,  as 
indicated  by  lighter  tripai-tite  i-jidiating  lines  in  the  larger  ones, 
and  the  light  interspaces  yellowish  fawn,  forming  narrow  network- 
lines  on  the  l)ody,  but  lx*coming  much  bi-oader  on  the  neck,  where 
the  spots  assiune  a  nioiv  in*egular  and  somewhat  jagged  contour. 
Alx>ve  the  knees  and  hocks  the  spots  ai-e  chestnut,  these  chest- 
nut spots  extending  higher  upon  the  hind  than  on  the  fore  limbs. 
Side^  of  face  fully  s|K)tted  with  black. 

In  females  (PI.  XIII.)  the  s|K)ts  are  much  more  irregular,  jagge<l, 
and  star-like,  i*eddish  chestnut  in  colour  upon  a  light  orange- 
fawn  groimd.  The  light  area^  on  the  neck  very  wide,  and  the 
spots  on  the  legs  very  small,  whit.e  ni-ea  nniml  ear  small ;  sides  of 
face  sparsely  spotted  *. 

Five  horns  generally  or  invai'iably  present  in  old  bulls,  owing 
to  the  development  of  the  posterioi*,  or  occipital,  pair. 

•  Cupt.  Flower  has  sent  me  the  phott^rraph  of  a  female  Giraffe,  naid  to  have  come 
from  near  Kasfiala,  marke<l  like  this  .sj»eeimeii.  The  Mipjrestion  ari>es  that  it  was 
brought  from  further  south. 
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The  t3rpe  of  this  race  is  the  mounted  adult  bull  in  the  British 
Museum,  shot  by  Major  Powell-Cotton  on  the  Quashengeshu 
(pronounced  Washengeshu)  Plateau  to  the  east  of  Lake  Baringo, 
from  which  it  is  separated  by  a  forest-clad  mountain-range. 

The  mounted  head  and  neck  (tu*  well  as  the  skull)  of  the  "  five- 
homed  "  bull  Giraffe  in  the  British  Museum  (text-fig.  26),  brought 
from  Mount  Elgon  by  Sir  H.  Johnston  and  already  alluded   to. 

Text-fig.  26. 


Head  and  neck  of  old  bull  Baringo  GirafTe,  »liowinfr  the  five  horn«. 
(From  the  'Gaide  to  Mammalia  in  British  Museum.') 

^oubtless  belongs  to  this  form.  It  is  true  that  the  whole  colour 
w  much  darker,  the  white  area  below  the  ear  smaller  and  less 
distinct,  and  the  spotting  on  the  face  much  less  developed ;  but 
in  another  specimen  from  the  same  locality,  figured  by  Sir  H. 
Johnston  in  *The  Uganda  Protectorate'  and  herewith  reproduced 
(text-fig.  27,  p.  213),  these  features  are  much  the  same  as  in  the 
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type.  I  attribute,  therefore,  these  differences  to  individual  varia- 
tion and  age,  as  I  likewise  do  the  more  pronounced  development 
of  the  posterior  horns.  As  already  mentioned,  some  of  the  bulls 
of  this  race,  according  to  Major  Powell-Cotton,  show  a  protu- 
berance above  the  left  eye.  I  am  informed  by  the  same  gentleman 
that  some  full-grown  bulls  are  decidedly  lighter  than  tlie  type, 
and  exhibit  more  distinctly  star-like  and  irregular  spots. 

When  I  described  the  type  male  I  was  of  opinion  that  the 
mounted  female  in  the  British  Museum,  killed  by  Major  Powell- 
Cotton  near  Lake  Baringo,  belonged  to  a  distinct  race.  I  am 
told,  however,  by  him  that  bulls  precisely  similar  to  the  type 
Quashengeshu  specimen  occur  with  the  Lake  Baringo  herd  ;  and 
this  statement  is  fully  confirmed  by  a  male  skin  from  that  district 
1  have  had  the  opportunity  of  inspecting.  The  marked  dis- 
crepancy in  the  coloration  of  the  two  sexes  is  therefore  a  xevy 
distinctive  feature  of  this  race  of  Giraffe  at  this  age. 

Sir  Harry  Johnston  (to  whom  I  am  indebted  for  permission  to 
reproduce  this  illustration)  tells  me  that  the  individual  from  which 
the  sketch  was  taken  was  a  young  animal,  and  that  the  mounted 
head  in  the  Museum  is,  as  I  have  surmised,  that  of  a  very  old 
bull ;  the  darker  colour  and  disappearance  of  the  spots  in  the 
latter  thus  being  due  to  age. 

Sir  H.  Johnston  further  informs  me  that  a  very  aged  female, 
shot  in  the  same  district  by  his  assistant,  the  late  Mr.  Doggett, 
was  remarkable  for  its  exceedingly  dark  colour.  So  dark,  indeed, 
was  this  animal,  that  at  a  distance  it  appeared  quite  a  uniform 
sepia-tint.  This  indicates  that  the  mounted  female  in  the  Museum, 
although  full-grown,  is  a  comparatively  young  animal.  When 
seen  through  field-glasses  by  Sir  H.  Johnston's  party,  both  males 
jind  females  of  this  race  of  Gii"affe  were  often  so  dark  in  colour 
that  they  appeared  to  be  nearly  black,  with  white  bellies  and  legs ; 
this  deepening  of  coloration  being,  as  I  have  said,  apparently 
coincident  with  advanced  age. 

From  the  strong  spotting  of  the  face  in  young  adult  bulls,  this 
mce  might  well  be  called  the  Spotted-faced  Giraffe. 

I  may  add  a  word  as  to  the  name  given  to  this  race.  As  the 
first  specimen  received  in  England  was  brought  home  by  Sir  Harn- 
Johnston,  the  natural  course  would  have  been  to  name  it  after 
that  gentleman.  Since,  however,  his  specimens  did  not  include 
the  entire  skin,  they  did  not  afford  sufficient  characters  for  the 
definition  of  this  form.  On  the  other  hand,  it  would  have  been 
somewhat  invidious  to  name  this  form  after  it«  second  discoverer, 
Major  Powell -Cotton.  Accordingly  it  appeared  advisable  to  name 
it  after  the  donor  to  the  British  Museum  of  the  Quashengeshn 
bull,  which  first  afforded  decisive  characteristics. 

It  would  not  be  fair  to  leave  this  part  of  the  subject  without 
directing  attention  to  the  important  service  to  zoological  science 
Major  Powell- Cotton  has  rendered  by  collecting  these  and  other 
specimens  of  Giraffes  from  East  Central  Africa,  under  what  I  am 
given  to  imderstand  were  ciixjumstances  of  special  difficulty. 
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Head  and  neck  of  a  younger  male  Baringo  Giraf  e. 
(From  Sir  H.  Johnston'8  '  Uganda  Protectorate  '—Hutchinson  A  Co.) 
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h.  The  lower  pai-t  of  the  legs — especially  the  hind  pair — more 
or  less  spotted  and  dark-coloured. 

5.  Kilimanjaro  Giraffe. 

GiRAFFA  CAMELOPARDALIS  TIPPEL8KIRCHI. 

Giraffa  tippehkirchi  1  Matschie,    SB.    Ges.    naturfor.    Berlin, 
Giraffa  achiUingsi      J       1898,  p.  77. 

Hah.  Typically  Lake  Eyassi,  to  the  south-west  of  the  Victoria 
Nyanza,  but  extending  due  westward  to  the  neighbourhood  of 

Text-fig.  28. 


Type  skin  (young  female),  from  Lake  Eyassi,  of  Kilimanjaro  Giraffe 
{G.  tippeUkirchi  Matschie). 


Mount  Kilimanjaro,  in  about  lat.  3®  south  of  the  equator.  Also 
the  Masai  country,  a  little  further  north.  Probably  extending 
southwards  into  Portuguese  East  Africa. 
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An  apparently  lighter-coloured  three-homed  Giraflfe  than 
G.  c,  rothschildi ;  the  sexes  nearly  alike  in  the  form  and  colour  of 
the  «pote,  the  lower  part  of  the  legs  (at  least  generally)  more  or 
less  spotted  and  either  whitish  or  olive-coloured.  The  spots  in 
both  sexes  very  irregular  and  jagged  in  contour,  often  displaying 
a'distinctly  star-like  shape. 

Text- fig.  29. 


Anterior  p«rt  of  skin  of  female  Kilimanjaro  Giraffe  (type  of  O.sckillingn  Matacliie), 
from  Kilimanjaro  district. 

It  is  not  known  whether  or  no  the  posterior,  or  occipital,  horns 
are  developed. 

As  regards  the  history  of  this  form,  it  may  be  mentioned  as  an 
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unfortunate  circumstance  that  the  type  specimens  of  ]x)th  tippels- 
kirchi  and  schillingsi  have  never  hitherto  been  figured.  Had  this 
been  done  in  the  first  instance,  much  ti*ouble  and  confusion  would 
have  been  saved. 

The  type  of  tijypeUkirchi  is  a  young  female  skin  (text-fig.  28» 
p.  214)  brought  to  Berlin  by  Mr.  Tippelskirch  from  Lake  Eyassi. 
It  is  characterised  by  the  dark  forehead,  olive-coloured  and  spotted 
legs,  and  the  very  naiTow  and  seri-ated  white  lines  dividing  the 
spots — the  latter  feature  being  evidently  due  to  immaturity. 

Text  fiff.  30. 


Hinder  portion  of  skin  of  spwimen  shown  in  prece<ling  figure. 


A  somewhat  older  skin,  brought  by  Mr.  Ramsay  from  Gennan 
East  Africa,  was  regarded  by  Dr.  Matschie  as  closely  allied,  but, 
owing  to  the  lower  part  of  the  legs  being  white,  wa*s  not  definitely 
assigned  to  this  form. 

On  the  other  hand,  the  type  of  achiUingsi  is  an  adult  female 
skin  (text-figs.  29  &  30)  obtained  by  Mr.  Schillings  from  the 
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Kilimanjaro  district.  It  is  characterised  by  the  white,  unspotted 
legs,  the  light  forehead,  sparsely- spotted  cheeks,  and  the  jagged, 
irregular,  and  somewhat  star-like  form  of  the  chestnut  spots, 
which  are  widely  separated  on  the  neck. 

Text-fig.  31. 


Female  Kilimanjaro  Giraffe  at  Karlsnihe  *. 

A  female  skin  (text-fig.  31)  from  (ierman  E«ist  Africa,  moiinte*! 
in  the  MuFeum  at  Karlsruhe,  has  been  identified  by  Dr.  Matst-hie 

•  hi  this  figure  the  spots  on  the  neck  anpear  larger  and  less  jagjfKl  than  on  the 
opposite  «ide  of  the  neck,  a»  shown  in  another  photograph,  whert*  thev  arc  nimilar  to 
those  in  text-fig.  82. 
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with  achillingsiy  and  agrees  with  the  type  in  all  essential  cha- 
racters, except  that  the  legs  are  distinctly  spotted  for  SMne 
<listance  below  the  knees  and  hocks. 

On  the  other  hand,  a  mounted  skin  (text-fig.  32)  in  the  Stuttgart 
Museum,  brought  by  Mr.  Schillings  from  Masailand,  is  assigned 

Text-fig.  32. 


FiiTiHk'  Kilimajijaro  Ginvflc  from  Masailand  ;  at  Stuttgart. 

by  Dr.  Matschie  to  tippehkirchi.  With  the  exception,  however, 
that  the  legs  are  more  fully  spotted  below  the  knees  and  hocks, 
and  the  sides  of  the  face  are  likewise  more  spotted,  while  the 
forehead  may  be  darker,  the  specimen  has  all  the  characters  of 
schiUinysi,  and  in  my  opinion  cannot  be  separated  from  that  form. 
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Decisive  evidence  of  the  unity  of  the  two  forms  is,  however, 
afforded  by  the  skin  of  the  fore-legs  and  withers  of  a  male  from 
Kilimanjaro  presented,  at  my  suggestion,  to  the  British  Museum  by 
Mr.  Rowland  Ward.  In  this  skin,  which  has  jagged  and  somewhat 
star-like  chestnut  spots  of  the  character  of  those  of  the  so-called 
schillingai,  the  lower  part  of  the  fore-legs  is  fawn-coloured,  and 
spotted  almost  or  quite  down  to  the  hoofs,  after  the  fashion  of  the 
type  of  iippeUkirchi.  In  other  words,  we  have  a  tippelskircki  from 
the  typicil  sMUingai  locality,  which  is,  I  think,  sufficient  to  show 
that  the  two  are  identical. 

Hithei-to  we  have  had  no  evidence  as  to  whether  the  male  of 
the  present  race  has  a  third  horn.  That  such  an  appendage  was 
president  is,  I  think,  demonstrated  by  sketches  of  a  Giraffe's  head 
and  skull,  together  with  certain  notes,  made  some  years  ago  by 
Mr.  Vaughan  Kirby  in  Portuguese  East  Africa,  for  the  oppor- 
tunity of  seeing  which  I  am  indebted  to  Mr.  Ward. 

These  sketches  show  the  head  and  neck  of  a  male  giraffe,  having 
the  t\^  of  coloration  characteristic  of  the  present  form,  and 
carrying  a  well-marked  third  horn  on  the  forehead.  At  the 
same  time  this  third  horn  appears  to  be  decidedly  smaller  than  in 
G,  c,  rothschildi ;  and  I  gather  from  Mr.  Kirby's  notes  that  some 
of  the  bull  giraffes  from  the  same  locality  have  little  or  no  third 
horn.  This  accordingly  demonstrates  that  in  Portuguese  East 
Africa  a  Giraffe,  closely  allieil  to  and  probibly  identical  with 
G,  c.  tippelskirckij  is  tending  towards  the  Cape  type  in  the  cha- 
racters of  the  skull,  as  is  the  typical  tippehkirchi  in  the  coloration 
of  the  limbs. 

I  may  add  that  Mr.  Vaughan  Kirby  regarded  his  Giraffe  as 
intlicating  an  undescribed  form. 

That  G,  c,  rothschildi  grades  into  tippehkirchi,  and  the  latter 
into  the  under-mentioned  North-Tiunsvaal  form,  is,  I  think, 
cjuite  possible.  It  is  somewhat  curious  that  immediately  south 
of  the  equator  the  Giraffes  on  the  eastern  side  of  Africa  tend  to 
l)ecome  spotted  and  dark-coloured  on  the  lower  part  of  the  limbs, 
and  at  the  same  time  to  lose  the  third  horn  of  the  bulls. 


6.  Congo  Giraffe. 

giraffa  camelopardaus  congoensis. 

Giraffa  canielopardalis  congoe^isis  Lydekker,  Hutchinson's 
Animal  Life,  vol.  ii.  p.  83  (1903). 

Hob,  Katanga,  Congo  Free  State. 

A  race  typified  by  an  adult  mounted  bull  in  the  Congo  Museum 
at  Tervueren,  near  Brussels  (text-fig.  33,  p.  220). 

Specially  characterised  by  the  well-develojied  frontal  horn, 
coupled  with  the  full  spotting  of  the  lower  portion  of  the  limbs 
(especially  the  hind  pair),  of  which  the  ground-colour  is  grey- 
fawn,  and  the  large  size  and  s«tbquadrangidar  form  of  the 
body-spots,  which  show  no  tendency  to  split  up  into  stars. 
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Prom  the  presence  of  a  well-developed  frontal  horn,  this  animal 
is  clearly  allied  to  the  northern  and  eastern  forms  of  the  species. 
On  the  other  hand,  it  resembles  the  South- African  race  (G.  cameh- 
pardalis  capetiais)  in  having  the  hind-legs  spotted  right  down  to 
the  hoofs;  the  fore-limbs  also  displaying  the  same  feature,  although 

Text-fig.  33. 


Male  CoiiKo  Giraffe.    (From  the  type  specimen  in  the  Tervueren  Museum.) 

less  distinctly.  The  sides  of  the  head  are  much  more  fully  spotted 
than  in  the  Cape  form,  and  the  tail  is  remarkable  for  the  great 
fullness  of  its  terminal  tuft.  In  the  spotting  of  the  legs  it 
resembles  the  description  of  the  type  specimen  of  G.  camelopardaUs 
iippelskirchi,  although  the  dark  markings  show  no  trace  of  the 
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ragged  and  star-like  form  characteristic  of  that  race.  As  to  the 
possibility  of  the  Congo  Giraffe  being  identical  with  the  imper- 
fectly-known G,  caindopardalis  peraUa  of  Nigeria,  it  may  be 
remarked  that  the  latter  takes  its  name  from  the  great  length  of 
the  cannon-bones  of  the  legs,  which  indicate  a  very  tall  animal. 
The  Congo  specimen,  on  the  other  hand,  although  apparently 
adult,  is  a  comparatively  small  animal. 

B.  Frontal  horn  rvdirmntary  ;  limbs  vwre  or  lesafuUy 
spotted  to  the  hoofs, 

7.  Angola  Giraffe. 

GiBAFFA  CAMEI.0PARDALI8  ANGOLENSIS.      (Plate  XIV.) 

(iiraffa  camelopcMrdalis  angole^uis  Lydekker,  Hutchinson's 
Animal  Life,  vol.  ii.  p.  121  (1903). 

Hab.  Angola. 

Typified  by  a  mounted  male  in  Mr.  Rothschild's  Museum,  at 
Tring,  from  the  Cunene  River,  150  miles  south-west  of  Humbe. 

Markings  more  of  the  network  type  than  in  G.  c.  capensis. 
Spots  on  face  confined  to  an  area  lying  bdow  a  longitudinal  line 
running  beneath  the  eye  to  the  angle  of  the  mouth.  A  small  and 
indistinct  triangular  area  below  the  ear  in  which  the  gi'ound- 
colour  is  w^hite.  Body- spots  large,  with  ill -defined  margins,  and 
brown  in  colour;  a  sudden  break  into  smaller  spots  about  the 
middle  of  the  thigh.  Ground-colour  white  or  w^hitish ;  legs 
fully  spotted  to  the  hoofs,  with  the  gi'ound-colour  of  their  lower 
portion  tawny.  Frontal  horn  represented  by  a  low  tuberosity  or 
swelling. 

This  race  differs  from  the  Cape  form,  as  represented  by  the  old 
bull  formerly  exhibited  in  the  British  Museum,  by  the  lighter 
ground-colour,  the  more  net-like  type  of  coloration,  the  browner 
colour  of  the  spots,  and  the  greater  degree  to  which  the  latter 
extend  on  to  the  sides  of  the  face. 

Whether  posterior  horns  were  developed,  I  have  not  been  able 
to  ascertain. 

8.  Northern  Transvaal  Giraffe. 

(ilRAFFA  CAMELOPARDALIS  WARDI,  subsp.  U.      (Plate  XV.  fig.  2.) 

Hah,  Northern  Transvaal. 

Typified  by  the  body-skin  of  an  adult  bull  presented  by 
Mr.  Rothschild  to  the  British  Museum,  together  with  the  skull 
and  mounted  head  and  neck  of  the  same  individual  presented  by 
Mr.  Rowland  Ward. 

A  large  and  dark  chocolate-coloured  Giiaffe,  with  the  front;il 
horn  in  old  bulls  represented  by  a  low  ii'regular  boss,  the  i)osterior. 
or  occipital,  horns  enormously  developed,  and  the  body-spots 
broken  up  into  irregulai*  stars,  recalling  those  of  G.  c,  iippelskirchi, 
from  which,  together  with  G,  schillingsi,  the  present  form  (apart 
from  the  absence  of  a  frontal  horn)  is  broadly  distinguished  by 
the  dark  chocolate- brown,  instead  of  chestnut,  colour  of  thebodv- 
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spots.  The  stellate  character  of  these  spots  widely  distingiiishes 
the  race  from  the  Cape  Giraffe,  between  which  and  the  East 
Afiican  forms  of  the  G,  c,  tippelakirchi  type  it  constitutes,  how- 
ever, a  connecting  link. 

Text-fig.  34. 


Portion  of  body-skin  of  North  Transvaal  Giraffe. 


So  far  as  I  know,  the  habitat  of  this  Giraffe  is  quite  isolated. 

The  skull  of  the  N.  Transvaal  Giraffe  is  remarkable  for  the 
extraordinary  development  of  the  posterior,  or  occipital  horns,  as 
is  well  shown  in  the  accompanying  photograph.  These  horns  are 
very  much  larger  than  in  the  Baringo  Giraffe  ;  and  in  possessing 
these  appendages  the  present  race  presents  a  marked  contrast  to 
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both  the  lado  and  the  Cape  forms,  in  which  they  are  wanting. 
The  pi^esence  of  posterior  lioras,  coupled  with  the  abortion  of  the 
front  horn,  is  therefore  a  distinctive  featiu-e  of  the  present  fomi, 
which  might  appropriately  be  willed  the  Four-homed  (lirafte. 

Entering  somewhat  more  fully  into  the  details  of  the  features 
pi-esented  by  the  skull  of  this  form,  it  may  be  mentioned  that,  in 
aihlition  to  the  great  size  of  the  posterior,  or  occipital  horns,  it  is 
chai-acterised  by  its  geneitilly  large  dimensions,  and  more  esijeci- 
ally  by  the  great  length  and  massiveness  of  the  main  horns,  of 
which  the  extremities  are  expanded  in  a  knob-like  manner.  The 
length  of  the  horns,  measin*ed  fi-om  the  siafax^e  of  the  skull 
between   their  bases,  is   7  inches,  against  5|   inches  in  a  male 
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Skull  of  male  North  Transvaal  (riiiittp. 

skull  of  the  Banngo  Girjifte  collected  by  8ir  H.  Johnston.  In  a 
gii-affe-skidl  from  the  Sudan  in  the  British  Museum  the  horns 
ure,  howevei',  nearly  as  long  as  in  the  present  specimen,  but  ai'e 
much  more  slendei*.  In  the  Ti'ansvaal  skull  the  basid  length  is 
25  inches,  against  24|  inches  in  the  aforesaid  specimen  of  the 
Baringo  i-ace.  It  is  thus  larger  than  most,  if  not  all,  girafte- 
skiills  from  Ejtst  Africa.  On  the  other  hand,  it  is  exceeded  in 
this  respect  by  the  type,  and  only  known,  female  skull  of  the 
Nigerian  G.  c.  perrdta,  of  which  the  hatm]  length  is  26J  inches. 
Tliis  affords  an  indicjition  of  the  very  lar^i^e  dimensions  presum- 
ably Mtt«ine<l  bv  the  last-named  nice. 
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Tlie  aboi-ted  fii>ut4tl  horn  in  the  Transvaal  skull  (text-fig.  H5. 
p.  223)  forms  an  iiregular  nodular  boss,  measuring  6  inchew  in 
antero-po«terior  length.  In  front  ai*e  two  much  8maller  bo^es 
placetl  one  before  the  other  in  the  median  line.  So  far  a?*  I  have 
heen.  no  other  (iii-affe  poKseswes  such  a  large  frontal  Ikihs. 

Of  course  other  Bkidk  are  require<l  in  order  to  asceitain  whether 
the  huge  size  of  the  posterior  horns  and  of  the  frontal  boss  in 
eonstarnt,  and  not  due  to  :ige.  I  think,  however,  it  will  tuni  out 
it  is  so ;  for  although  the  present  skidl,  as  shown  by  the  teeth, 
l>ehmge<l  to  a  somewhat  older  indi\'idual  than  the  afoi-esaid  skull 
of  the  Baringo  race,  the  diffei-ence  in  this  respect  is  compamtively 
slight,  and  (juite  insufficient  to  account  for  the  wide  divei"sity  in 
the  size  of  the  jxisterior  horns. 

As  ali'eady  mentione<l,  the  distinctive  chai-ucteidstics  of  the 
North  Transv»ial  Giraffe  wei*e  fii-st  revealed  by  the  body-skin 
pi*eseuted  to  the  British  Museum  by  Mr.  Rothschild,  who  sub- 
sequently gave  to  that  Mitseum  a  cast  of  the  skull  of  the  same 
individual.  Still  Liter,  Mr.  Rowland  Wanl  presented  the  Museiun 
with  the  mounted  heiul  and  ne(*k  of  this  same  bull,  which  affoixled 
atlditionaJ  material  to  demonsti-ate  the  distinctness  of  the  pi^esent 
ratre.  I  have  accordingly  much  plea.sure  in  naming  the  North 
Tmnsvaal  (iiniffe  after  Mr.  Waitl ;  its  title  thus  being  Giraffa 
cavulopardalis  wardi.  I  have  especial  pleasui-e  in  doing  this, 
since,  in  n  letter  to  the  '  Field,'  Mr.  Ward  was  the  first  to  point 
out  the  distinctness  of  the  Somali  Giraffe. 

The  general  colour  and  an-angement  of  the  spot«  on  the  hea^l 
and  neck  nre  much  the  same  juj  on  the  body.  Compared  with  the 
CHj)e  Giniffe  the  spots  are  much  moi-e  in-egularly  formed  and 
stju'-like,  there  is  more  white  in  the  neighboui'hood  of  the  ear, 
ant  I  the  occipital  bonis,  each  of  which  is  capped  by  a  black  patch, 
are  very  large,  instead  of  inconspicuous. 

In  connection  with  this  i-ace,  I  may  i-efer  to  a  piece  of  giraffe- 
skin  sent  home  by  Sir  Alfred  Sharpe  from  the  Loango  River,  in 
Ntuthei-n  Rhodesia,  westwai'd  of  Lake  Nyasa,  which  was  exhi- 
bited before  the  Society  by  Dr.  Sclater*  in  1899,  and  identified 
provisioiuiUy  with  G.  c.  capeiisis.  Not  having  seen  the  8|>ecimen, 
I  cannot  attempt  to  determine  the  form  to  which  it  pei-tained, 
although  I  think  it  pnictically  certain  that  the  true  C*ape  Gimffe 
does  not  lunge  so  fnr  north. 

9.  Cape  (Giraffe. 
Giraffa  camelopardalis  capexsis.     (Plate  XVI.) 

Camelopardalis  caj)eusi8  Lesson,  Nouv.  Tabl.  Reg.  Aniin. 
p.  168  (1842). 

Giraffa  anstraik  Rhoads.  Pr.  Ac.  Philml.  1896,  [».  518. 

Hah,  Ca|)e  Colony  and  some  of  the  adjacent  districts.  Typir.d 
southern  form  proK'ibly  extinct. 

*  P.  Z.  S.  1899,  i>.  985. 
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A  large  and  very  dark-coloured  Girafte,  without  posterior 
(occipital)  horns  (text-fig.  36),  displaying  the  "blotched  type"  of 
coloration  in  the  most  pronounced  form,  with  the  two  sexes  alike 
as  regards  the  pattern  of  the  spots,  but  the  old  bulls  much  darker 
than  the  cows.  As  regards  the  distinctive  features  of  the  spots, 
or  blotches,  it  may  be  observed  that  the  large  chocolate-brown, 
or  almost  black,  body-spots  of  the  old  bulls  are  more  or  less 
quadrangular  in  shape,  without  showing  any  tendency  to  split 
up  into  stars,  and  form  conspicuous  dark  blotches  upon  a  tawny 
ground.  This  type  of  coloration  is  thus  tlie  very  reverse  of  the 
one  obttiining  in  the  Nubian  G,  c.  typica,  and  still  more  markedly 
in  the  Somali  G.  reticulata,  which  may  be  called  the  "netted 
tyj)e'*  and  consists  of  a  network  of  lines  on  a  chestnut  or  liver- 
coloured  ground.  The  legs  are  fully  spotted  and  dark-coloured 
throughout,  and  the  frontal  horn  is  rudimentary. 


Text-fig.  36. 


Skull  of  male  Cape  Giraffe. 


It  appears,  however,  that  the  typical  blotched  coloration  is 
displayed  in  its  most  characteiistic  form  only  in  the  Cape  iepi*e- 
fientatives  of  this  race,  which  is  probably  now  almost  or  ijuito 
exterminated.  To  this  typical  representative  of  the  race  belongs 
the  old  bull  presented  by  Lord  Derby  to  the  British  Museum  and 
formerly  exhibited  to  the  public,  but  now  relegated  to  the  store 
series ;  it  is  from  this  specimen  that  Plate  XVI.  has  been  drawn. 

In  the  head  and  neck  of  a  somewhat  younger,  and  therefore 
lighter-coloured,  bull  from  the  North  Kalahari,  presented  to  the 
Museum  by  Mr.  Bryden,  there  is  a  decided  tendency  towards 
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the  nette<l  type ;  and  this  tendency  is  still  more  marked  in  the 
female  Southern  Giraffe  now  living  in  the  Society's  Gardens, 
which  came  from  the  Sabi  River  in  Portuguese  tenitory,  con- 
siderably to  the  north  of  Cape  Colony  (c/.  P.  Z.  S.  1895,  p.  161). 
Comparad  with  6^.  c.  capensis,  the  light  lines  between  the  spots 
are  much  narrower  and  more  sharply  defined,  while  the  spots 
themselves  tend  on  the  lower  part  of  the  hind-quarters  to  become 
serrated  on  the  margin.  The  starring  and  splitting-up  of  the 
spots  characteiistic  of  the  North  Transvaal  Giraffe  are  notice- 
able in  the  living  animal.  Unlike  the  typical  form  of  the  Cape 
race,  the  lower  part  of  the  legs  is  not  completely  spotted,  the 
spots  on  the  hind  pair  not  extending  to  any  great  distance  below 
the  hocks. 

Although  this  cannot  be  determined  without  comparison  of 
the  skulls,  I  think  it  probable  that  this  Giraffe  may  belong  to 
G.  c.  wardi. 

The  young  male  Giiuffe  from  the  Transvaal,  probably  near  the 
borders  of  Portuguese  East  Africa,  purchased  by  the  Society  in 
the  spring  of  1899*,  also  appears,  according  to  the  excellent 
photograph  by  Mr.  Dando  exhibited  to  the  Meeting,  to  approach 
the  type  of  G,  c.  toa/rdi, 

A  coloured  figure  of  the  true  Cape  Giraffe  is  given  in  plate  xi. 
of  Sir  Comwalhs  Harris's  *  Portraits  of  the  Game  and  Wild 
Animals  of  South  Africa,'  which,  judging  from  the  other  platen 
in  the  same  work,  may  be  considered  a  fairly  correct,  although 
perhaps  somewhat  too  highly  coloured,  portrait  of  the  animal. 
According  to  this  picture,  the  ground-colour  of  the  skin  is  bright 
oi-ange-fawn  (or  almost  flesh-colour),  upon  which  are  large  widely 
sepai-ated  blotches,  with  ill-defined  borders  and  the  centi-ts 
markedly  darker  (deep  chestnut)  than  the  periphery.  On  the 
upper  pirt  of  the  limbs  the  spots  tend  to  become  somewhat 
in*egular  and  jagged  in  outline,  and  they  gradually  decrease  in 
size  as  the  hoofs  are  approached.  A  white  area  is  shown  on  the 
sides  of  the  head  and  neck  below  the  eai*. 


C.  Incertce  aedis, 
10.  Nigerian  Giraff£. 

olraffa  camelopardalis  peralta. 

Giraffa  cavielopardalis  perctUa  Thomas,  Proc.  Zool.  Soc.  London, 
1898,  p.  40. 

Hab.  Nigeria,  in  the  neighbourhood  of  Lokoja,  at  the  junction 
of  tlie  Niger  and  Benue  rivers. 

Since  this  form  was  described  only  on  the  evidence  of  the 
skull  and  limb-bones,  it  is  at  present  impossible  to  assign  it  to  its 
true  position  in  the  series.  The  limb-bones  indicate  an  animal 
of  great  bodily  height.     The  skull  (text-fig.  37,  p.  227),  although 

•  See  P.  Z.  6. 1889,  p.  606. 
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unfortunately  that  of  a  female,  apparently  indicateis  a  three- 
homed  race. 


Text' fig,  :i7. 


Type  fenude  skall  of  Nigeriau  Giraffe. 

EXPLANATION  OF  THE  PLATES. 

Plate  IX. 
Giraffa  camelopardalis  tif})icaf  <?,  p.  205. 

PlATB  X. 
(t.  c.  typica,  9 »  P«  205. 

Plate  XL 
G,  c.  antiquorumt  ^ ,  p.  205. 

Plate  XI L 
G.  c.  rothtchildi,  <J,  p.  210. 

Plate  XIIL 
G,  e.  rothsckildi,  ? ,  p.  210. 

Plate  XIV. 
G.  e.  angolensUt  ^,  p.  22L 

Plate  XV. 
Fig.  1.  Head  of  G.  c.  eotUmi^  p.  207.        Fig.  2.  Head  of  G.  c.  wardi,  p.  221. 

Plate  XVI. 
G.  e,  eapenn$,  p.  224.    From  Lord  Derby's  specimen  in  the  British  Museum. 


16» 


228         UCCUEBENCE  OP  TI1£  OILAPI  IX  TI1£  CONGO  FOREST.     [Feb.  16« 


February  16,  1904. 

Uehbert  Druce,  Esq.,  F.L.S.,  Vice-Pi-esiilent, 
in  the  Cliab*. 

The  Secretary  read  the  following  report  on  the  additions  that 
liad  l)een  ma^le  to  the  Society's  Menagerie  in  January  1904:— 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  January  were  57  in  number.  Of  these  26  wei-e  acquire*! 
by  presentation  and  4  by  purchase,  1  was  bom  in  the  Gardens, 
and  26  were  received  on  deposit.  The  total  number  of  depar- 
tures during  the  same  period,  by  death  and  removals,  was  124. 

Among  the  additions  special  attention  may  be  called  to  the 
following : — 

1.  A  fine  specimen  of  the  Hainan  Gibbon  (Ilylobaies  hainantu)^ 
deposited  on  Jan.  25th. 

2.  A  specimen  of  a  Philippine  Hombill  {Petielopides  affiniz\ 
pre8ente<l  by  Mrs.  Johnstone  on  Jan.  26th,  and  new  to  the 
Collection. 


The  Secretiiry  read  the  following  letter  addressed  to  Sir  Harry 
Johnston,  K.C.M.G.,  K.C.B.,  by  the  late  Mr.  W.  G.  Doggett, 
dated  Anglo-German  Boundary  Commission,  Uganda,  November 
3rd,  1903  :— 

"  Since  writing  last  I  have  collected  more  information  as  to  the 
*Okapi'  from  a  *  Mububa*  native  of  the  Mboga  country,  who  \^ 
travelling  with  oiu*  Sudanese  escort.  I  am  doing  my  best  to  get 
this  man  as  a  guide  to  his  countr}-,  where  he  says  the  *  Okapi '  is 
to  be  found  in  large  herds.  He  also  says  that  there  is  another 
large  Antelope  like  the  *  Okapi '  which  they  call  *  Shaw-le,*  and 
which  lives  in  the  more  open  countiy.  He  goes  on  to  say  that  the 
'  Okapi '  found  in  *  Mboga '  has  horns  about  18  inches  long  with 
two  curves  (only  in  males). 

"  So  if  I  get  a  permit  I  shall  certainly  go  and  see  what  can  be 
got  there.  1  hope  by  the  next  mail  I  shall  be  able  to  send  you  a 
photograph  of  Lake  *  Ruakatenge '  and  a  few  notes,  for  the  African 
Society's  Journal.     It's  within  two  hours  of  our  present  camp." 

The  Seci-etary  remarked  that  since  his  journeys  into  this  part 
of  the  Congo  Forest  (to  the  west  of  the  Semliki  River)  Sir  Harry 
Johnston  wa,s  of  opinion  that  the  reports  of  the  natives,  made  to 
himself,  to  Stanley,  to  Doggett,  and  to  such  other  traveUei*s  as 
had  recorded  them,  pointed  to  the  existence,  possibly,  not  only  of 
the  Okapi  which  has  now  l)een  made  known,  but  of  two  other 
mammalian  types  in  this  noith- eastern  fringe  of  the  Congo  Forest. 
If  the  reports  alx)ut  these  other  creatures  are  as  well  based  as  were 
those  of  the  Okapi,  they  would  indicate  the  existence  in  North- 
east Congoland  of  another  large  ruminant,  possibly  a  TiBge- 
laphine,  and  a  large  pig-like  animal.      He  was  informed  by 
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Sir  Harry  Johnston  that  Doggett's  *  Shaw-le '  Antelope  was  also 
described  to  him  by  Balega  people  from  the  west  of  Lake  Albert, 
and  struck  him  from  the  description  (if  there  is  any  fact  at  the 
bottom  of  these  stories)  as  being  very  similar  in  appearance  to  a 
Nilghai.  Sir  Harry  also  thought  that  the  large  Forest  *  Pig  *  of 
which  Sir  Henry  Stanley  had  heard,  and  which  was  also  mentioned 
to  himself,  might  possibly  be  the  Dwarf  Hippopotamus  which 
occurs  in  the  forests  of  West  Africa. 


Prof.  E.  A.  Minchin,  F.Z.S.,  exhibited  and  made  remarks  upon 
a  specimen  of  the  Spider  Ileteropoda  regia  (Fabr.),  which  had 
been  captured  at  University  College,  London.  ThLs  Spider  had 
a  very  wide  distribution,  which  was  probably  due  to  its  l)eing 
carried  by  the  wind  during  its  younger  stage  and  also  by  ships. 


The  following  papers  were  rea<l : — 

1.  Description  of  a  new  Antelope. 
By  Hon.  W.  Rothschild,  D.Sc,  F.Z.S. 

[Received  February  15, 1^04.] 
CePHALOPHUS  NTASiiS  DEFBIE8I. 

This  small  buck  is  evidently  a  local  representative  of  C\  iiyasa: 
(described  by  Mr.  O.  Thomas  in  the  Ann.  «k  Mag.  Nat.  Hist, 
ser.  7,  vol.  ix.  p.  58),  and  is,  like  that  form,  at  once  distinguish- 
able from  all  others  of  the  G.  nwnticola-groxxp  by  the  extreme 
length  and  attenuation  of  the  skull,  and  the  produced  hoofs 
necessary  from  the  marshy  ground  forming  its  habitat. 

It  differs  from  C,  nyaace  in  the  greater  extent  of  red  on  the 
flanks  and  thighs  and  more  intensely  rufous  legs.  The  belly  is 
much  more  extensively  white,  the  greyish  brown  of  the  uppoi* 
surface  is  paler,  and  the  light  streak  on  the  side  of  the  face  aiul 
over  the  eye  broader  and  more  rufous. 

DescTibed  from  2  6  and  1  ?  procured  by  Mr.  Louis  de  Fries, 
after  whom  it  is  named. 

Hah  Northern  Rhodesia.  1  c^  from  Itambe,  between  Lakes 
Mweru  and  Tanganyika ;  1  cJ ,  1  ?  ,  Kafue  River,  near  borders  of 
Barotse-land. 

Mr.  de  Fries  gives  me  the  following  notes: — "This  small 
Antelope  is  called  Kampalanga  by  the  Swahili  and  Walamba 
natives.  It  lives  in  the  swamps  in  company  with  Situtunga 
(Tragelaphus  aelotisi).  Its  food  consists  chiefly  of  the  leavas  of 
the  rubber- vine,  and  I  have  never  found  examples  weighing 
more  than  9  lbs.  When  pursued  these  animals  take  refugee  in 
the  swamps  and  even  deep  water/' 
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2.    Another  Contribution   to  the   Knowledge  of  African 
Phytophagous  Coleoptera.    By  Martin  Jacoby,  F.E.S. 

[Received  January  9, 1904.] 

(Plate  XVII.») 

The  following  rlescriptions  are  based  on  new  species  from 
different  parts  of  Africa  and  contained  in  my  collection,  which 
were  sent  to  me  for  identification  by  Mr.  Cecil  Barker  of  Malvern, 
Natal,  the  Rev.  J.  A.  O'Neil  of  Cape  Colony,  Dr.  Braims  of  the 
same  place,  and  Mr.  Sheppard  of  Beira.  The  present  paper  deals 
with  the  first  groups  as  far  as  the  Chryaomdirur ;  the  rest  of  the 
Phjrtophaga  will  form  the  subject  of  another  contribution. 

CRIOCERINifi. 

Lema  weisei,  sp.  n. 

Underside  and  antennre  and  legs  black,  npperside  dark  brown ; 
thorax  with  seveml  rows  of  very  fine  punctures  at  middle  of  disc, 
otherwise  impunctate ;  el^iira  with  a  sutiu*al  depression  at  the 
base,  deeply  punctate-striate,  the  interstices  costate  posteriorly. 

Length  7  millim. 

Head  constricted  behind  the  eyes,  with  two  highly  raise<l, 
deeply  divided,  and  sparingly  pubescent  tubercles,  dark  brown, 
the  anterior  portion  black ;  eyes  large  and  prominent,  deeply 
notched  ;  antennje  not  extending  to  the  middle  of  the  elytra,  the 
third  and  fourth  joints  equal,  terminal  joints  slightly  thickened ; 
thorax  scarcely  longer  than  broad,  the  sides  not  strongly  con- 
st ricte<l,  with  the  usual  deep  fovea  which  gradually  diminishes 
towards  the  disc,  the  base  deeply  transversely  sulcate,  the  siuface 
with  three  or  four  rows  of  fine  punctures  at  the  middle,  anterior 
angles  slightly  tuberculiform  ;  elytra  with  a  more  or  less  deep 
depression  below  the  base  near  the  suture,  strongly  punctate- 
striate,  the  first  row  of  punctures  double  at  the  anterior  portion, 
the  interstices  near  the  apex  strongly  costate  and  closely  approached ; 
below  finely  pubescent. 

Hah,  Lambarem,  Fr.  Congo  (Coll.  Belgian  Mus.  and  my  own). 

This  is  another  and  no  doubt  quite  distinct  species  belonging 
to  the  group  of  L,  armata  Lac.,  L,  hoUentota  Lac.,  and  L.  macro- 
ilera  Weise.  The  sculpturing  of  the  thorax  is  quite  different, 
inasmuch  as  there  is  scarcely  any  punctuation  excepting  the 
median  rows,  and  these  are  very  fine;  there  is  also  an  entire 
absence  of  any  transverse  wrinkles,  and  the  antennte  are  mwh 
longer  than  in  L.  cephalotes  Lac.  I  have  received  several  specimens 
of  this  species  from  M.  Clavai-eau. 

Lema  cyaneoplagiata  Jac. 

Var,  Elytra  metallic  blue,  the  apex,  in  shape  of  a  triangular 
spot,  te»*taceou8, 

•  For  explanation  of  the  Plate,  see  j).  270. 
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Hah.  Salisbuiy,  Mashonaland  {G,  MarBhaU), 

The  type  of  this  npecies  was  described  by  me  (Proc.  Zool.  Soc. 
1898,  p.  214)  from  a  specimen  which  had  the  ground-colour  of 
the  elytra  testaceous,  the  suture,  a  small  humeral  and  a  larger 
siibapical  spot  metallic  blue.  Since  then  I  have  received  two 
specimens  from  Mr.  Marshall,  which  agree  in  every  detail  except- 
ing the  colour  of  the  elytra  as  given  above.  This  will  probably 
prove  to  be  the  normal  form;  the  rather  flattened  thorax  and 
the  black  head  spotted  with  fulvous  are  the  principal  characters 
which  distinguish  this  species. 

Lema  malvernexsis,  sp.  n. 

Reddish  fulvous,  the  antennflp,  apex  of  the  tibi»,  and  the  tarsi 
black ;  thorax  very  closely  punctured ;  elytra  metallic  blue,  the 
extreme  lateral  margins  and  the  apex  fulvous. 

Length  6  millim. 

Head  distinctly  punctured,  with  highly  raised,  posteriorly 
divided  tubercles,  the  labrum  black ;  antennie  not  very  long,  the 
basal  joint  fulvous  below,  the  second  and  third  very  short,  equal, 
the  fifth  and  following  joints  of  equal  length,  black  ;  thorax  not 
longer  than  broad,  strongly  constricted  at  the  sides  below  the 
middle,  the  anterior  angles  rather  pointed  when  seen  from  above, 
the  basal  sulcus  very  deep,  connected  with  the  lateral  fovea, 
the  surface  closely  and  finely  punctured,  with  two  longitudinal 
shallow  grooves  placed  at  the  anterior  portion  near  the  sides; 
scutellum  fulvous ;  elytra  with  a  small  fovea  below  the  base  near 
the  suture,  closely  and  strongly  punctured,  the  interstices  but 
slightly  raised  near  the  apex,  the  latter  fulvous  to  a  small  extent 
as  well  as  the  thickened  lateral  margins;  underside  fulvous, 
clothed  with  fine  yellow  pubescence ;  legs  fulvous,  the  apex  of  the 
tibiae  and  the  tarsi  black. 

Hah,  Malvern,  Natal. 

This  Lema  is  evidently  closely  allied  to  Z.  A^o^ciWeise  (Wiegm. 
Arch.  1901,  p.  156),  but,  according  to  the  description,  the  thorax 
of  that  species  is  longer  than  broad  and  devoid  of  the  two  lon- 
gitudinal grooves,  and  the  elytra  are  entirely  blue. 

Lema  gbrstaeokeri,  sp.  n. 

Below,  the  head,  antennie,  and  legs  black,  above  metallic  dark 
blue ;  thorax  nearly  impunctate,  deeply  sulcate  and  bifoveolate 
anteriorly ;  elytra  with  a  sutural  depression,  moderately  strongly 
punctate-striate,  the  interstices  at  the  sides  and  apex  convex. 

Length  5  millim. 

Head  bluish  black,  impunctate,  with  two  highly  raised  elevations 
of  elongate  shape  and  divided  by  a  deep  groove,  eyes  deeply  notched, 
dypeus  finely  punctured  ;  antennie  about  half  the  length  of  the 
body,  black,  the  third  and  fourth  joints  equal,  the  eighth  to  the 
tenth  joint  twice  as  long  as  broad,  terminal  joint  more  elongate ; 
thorax  rather  broader  than  long,  the  sides  with  a  deep  transverse 
fovea,  bounded  above  by  a  longitudinal  short  ridge,  immediately 
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followed  by  the  deep  transverse  sulcus,  anteiior  angles  tuberculate, 
the  sides  from  the  middle  to  the  tubercles  obliquely  diverging,  the 
surface  impunctate,  with  the  exception  of  a  few  minute  punctures 
at  the  middle  of  the  disc,  the  latter  with  two  fovese,  one  at  each 
side  before  the  middle,  and  joined  at  the  latter  place  by  a  feeble 
curved  groove,  only  visible  in  certain  positions;  eljrtra  sub- 
cylindrical,  feebly  depressed  below  the  base  near  the  suture,  the 
shoulders  roimded,  the  punctures  closely  placed  and  modemtely 
strong,  much  finer  towards  the  apex,  the  ninth  row  entire,  inter- 
stices flat  and  impunctate  except  near  the  apex  where  they  are 
raised  ;  below  and  the  legs  black,  finely  pubescent. 

Hah,  Mashonaland  (my  collection). 

This  is  another  of  the  smaller-sized  blue  species,  closely  allied 
to  L,  azurea  Lac,  but  differing  in  the  curved  antemedian 
depression  of  the  thorax  which  ends  in  a  fovea  at  each  side ;  from 
L.  stiahilorum  Weise,  the  absence  of  the  deep  elytral  depression, 
the  frontal  tubercles  of  the  head,  and  the  larger  size  will  separate 
the  species.  L,  {ncutcmgula  Weise  has  the  antennse  and  the  tibiae 
and  tarsi  more  or  less  testaceous,  also  a  punctured  thorax,  and 
L,fugax  Weise  has  likewise  a  closely- punctured  thorax  and  is  of 
smaller  general  size. 

Lema  graminis,  sp.  n. 

Below,  the  head,  antenna  and  the  tarsi  black,  above  testaceous, 
antennee  short;  thorax  subcylindrical,  scarcely  constricted,  im- 
punctate ;  eljrtra  closely  punctate-striate ;  scutellum  black. 

Length  3^  millim. 

Head  flat,  black,  sparingly  pubescent,  the  eyes  prominent, 
entue ;  antennae  not  eictending  to  the  middle  of  the  elytra,  the 
terminal  joints  widened,  black,  the  lower  four  joints  more  or  less 
fulvous ;  thorax  subcylindrical,  but  slightly  constricted  near  the 
base,  with  a  very  feeble  transverse  groove  near  the  same  place, 
preceded  at  the  middle  by  a  short  longitudinal  depression,  im- 
punctate, with  the  exception  of  some  extremely  minute  punctures 
at  the  middle  of  the  disc ;  scutellum  black  ;  elytra  testaceous,  with 
deep  punctures  placed  in  closely  approached  rows,  the  interstices 
near  the  apex  costate ;  legs  flavous,  the  breast,  abdomen,  and  the 
tarsi  black. 

Ilab.  Salisbiuy,  Mashonaland,  on  root  of  grass  {G,  Marshall). 

This  little  species  is  of  the  same  SalpingvrS-like  shape  as  L.  brevi- 
cornis  Jac.,  but  differs  in  the  colour  of  the  antennse  and  in  the 
black  underside  ;  the  thorax  above  also  is  of  more  convex  shape 
than  in  the  allied  species  and  the  head  is  black. 

Lema  nigrofrontalis,  sp.  n. 

Elongate  and  narrow,  testaceous,  the  antennse  and  a  spot  on 
the  top  of  the  head  fuscous,  the  latter  pubescent ;  thorax  with  a 
fovea  at  the  sides,  impunctate ;  elytra  closely  punctate-striate,  the 
suture  and  a  spot  on  the  shoulder  black;  tarsi  stained  with 
fuscous ;  breast  black. 
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Length  5  millim. 

For.  Elytra  entirely  testaceous. 

Head  constricted  behind  the  eyes,  pale  fulvous,  the  eyes  large 
and  round,  the  intermediate  space  as  well  as  the  anterior  portion 
clothe<l  with  short  golden  pubescence,  the  middle  of  the  vertex 
with  a  round  blackish  spot ;  antennie  short,  fuscous,  the  base  of 
the  intermediate  and  following  joints  fulvous,  the  basal  joint 
entirely  of  that  colour;  thorax  not  longer  than  broad,  constricted 
near  the  base,  the  sides  with  a  slightly-curved  not  deep  gi-oove 
and  a  deeper  round  fovea  placed  higher  and  anteriorly,  the  sur- 
face entirely  impimctate,  testaceous ;  scutellum  black ;  elytra  with 
deep  round  punctures  placed  in  closely  approached  rows  and  of 
smaller  size  posteriorly,  the  shoulders  not  very  prominent  and 
bounded  within  by  a  black  spot,  the  extreme  sutiu^l  margin  of 
the  latter  colour ;  legs  testaceous,  the  apex  of  each  joint  of  the 
tarsi  fuscous ;  breast  black,  closely  covered  with  golden  pubes- 
cence ;  abdomen  fulvous. 

Hah.  Salisbury,  Mashonaland  (G,  Marshall), 

A  species  of  narrow  shape,  and  distinguished  by  the  colour  of 
the  head  in  connection  with  the  pubescence  of  the  latter.  The 
variety  agrees  in  every  way  with  the  type,  except  in  the  absence 
of  the  elytral  black  markings,  which  may  perhaps  vary  to  a 
greater  or  less  extent  in  other  specimens. 

Lema  .fiTHioPiCA,  sp.  n.     (Plate  XVII.  fig.  1.) 

Reddish  fulvous,  the  antennae  (the  first  joint  excepted)  and  the 
tarsi  black ;  thorax  very  closely  and  strongly  punctured,  deeply 
transversely  sulcate  and  bifoveolate ;  elytra  metallic  blue,  the 
apex  fulvous,  strongly  punctured,  the  interstices  transversely 
wrinkled. 

Length  7  millim. 

Head  sparingly  but  distinctly  punctured,  strongly  bituberculate, 
constricted  behind  the  eyes,  the  latter  deeply  notched ;  clypeus 
extending  upwards  into  a  broad  but  anteriorly  pointed  prolon- 
gation between  the  antennae ;  labrum  black ;  antennae  compara- 
tively short,  slightly  and  gradually  thickened  towards  the  terminal 
ioints,  black,  the  basal  joint  fulvous  ;  thorax  not  longer  than  broad, 
anteriorly  widened,  the  angles  tuberculiform,  the  lateral  foveae 
deep,  bounded  above  by  a  perpendicular  ridge,  the  basal  sulcus 
very  deep,  the  surface  with  a  round  fovea  at  each  side  anteriorly, 
extremely  closely  and  rather  strongly  punctured  throughout,  the 
punctures  of  different  sizes ;  scutellum  fulvous ;  elytra  convex,  not 
depressed  below  the  base,  the  punctures  closely  placed  and  strong, 
the  interstices  scarcely  raised,  transversely  wrinkled,  the  apex  to 
a  short  distance  fulvous ;  below  and  the  legs  fulvous,  the  tarsi 
black. 

Hah,  Mashonaland  (my  collection). 

A  very  distinct  species  of  rather  large  size,  well  distinguished 
by  the  very  closely  punctured  and  bifoveolate  thorax  and  the 
coloration  of  the  elytra. 
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Lema  humeronotata,  sp.  n.     (Plate  XVII.  fig.  2.) 

Black ;  head  and  thorax  dark  aeneoiia,  closely  punctured ;  elytra 
deeply  punctate-striate,  blackish  leneoiis,  the  shoulders  with  a 
subquadrate  fulvous  spot ;  base  of  the  tarsi  and  of  the  antennae 
testaceous. 

Length  3  millim. 

Head  with  a  deep  longitudinal  central  groove,  obscure  leneoas, 
finely  punctured,  eyes  very  large  and  subglobular;  antennae 
gi-adually  thickened  towai-ds  the  apex,  the  second  to  the  fifth  joint 
gi-adually  lengthened,  terminal  three  joints  shorter  again,  the  base 
of  each  joint  fulvous ;  thorax  not  longer  than  broad,  the  sides  only 
slightly  constricted  near  the  base,  obliquely  widened  towards  the 
apex,  anterior  angles  not  prominent,  the  base  with  a  shallow 
ti*ansverse  sulcus,  the  surface  finely  and  clasely  punctured ;  scu- 
tellum  black ;  eljrtra  with  a  deep  depression  below  the  base, 
strongly  and  closely  punctate-stria  te,  the  ninth  row  of  punctures 
entire,  the  interstices  raised  at  the  sides  and  apex,  dark  aeneous, 
the  shoulders  with  a  subquadrate  fulvous  spot,  extending  inwards 
to  the  fourth  row  of  puncturas ;  tarsi  slender,  pale  testaceous  or 
fulvous,  darker  at  the  apex  of  each  joint ;  anterior  tibiae  obscure 
fulvous. 

Hah,  Malvern,  Natal  (C,  Barker), 

Of  this  pretty  little  Lema  Mr.  Barker  sent  a  single  specimen ;  its 
system  of  coloration  and  the  shape  of  the  thorax  will  distinguish 
it  from  eveiy  other  except  L,  pauli  Welse,  with  which  I  should 
have  identified  it  but  for  the  following  differences.  Weise  descrilies 
the  thorax  of  his  species  with  a  distinct  transverse  ridge  in  front 
of  the  basal  stripe  (I  suppose  by  the  latter  is  meant  the  sulcus) ; 
of  this  no  trace  can  be  found  in  the  present  species ;  the  general 
shape  of  the  thorax  is  not  given  nor  the  structure  of  the  antennae ; 
the  elytra  are  described  as  blue  and  the  humeral  spot  as  beginning 
very  narrowly  at  the  base ;  the  opposite  is  the  case  in  the  species 
described  here,  where  the  humeral  mark  is  of  nearly  equal  width, 
except  at  the  lateral  margins,  where  it  is  slightly  lengthened.  In 
Weise's  species  the  elytral  depression  is  also  described  as  obsolete ; 
in  the  Malvern  species  it  is  deep. 

Lema  icterica  Weise. 

Three  specimens  obtained  at  Malvern,  Natal,  and  kindly  sent 
by  Mr.  Barker,  I  must,  for  the  present,  refer  to  this  species 
(Ai-chiv  f.  Naturgesch.  1901,  p.  160),  as  the  insect  is  evidently  a 
most  Miriable  one.  The  structiural  characters  and  the  sculpture 
agree  veiy  nearly  with  Weise's  description,  but  not  the  coloration ; 
in  the  type  the  clypeus  and  labrum  are  described  as  black.  In 
the  Malvern  specimens  these  parts  aie  flavous,  all  three  var^nng 
in  coloration  as  follows  : — 

No.  1 .  Flavous  ;  antennae  black,  the  basal  joint  flavous ;  thorax 
with  a  greenish -black  lateral  stripe  at  each  side ;  elytra  with  the 
greater  jiortion  of  the  disc  dark  aeneous,  only  a  basal  spot  and  a 
narrow  lateral  stripe  remaining  flavous. 
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No.  2.  The  antennse  fulvous,  joints  2  and  3  darker ;  elytra 
flavous,  a  sutural  spot  below  the  scutellum  and  the  lateral  margins 
dark  aeneous. 

No.  3.  Like  No.  2,  but  each  eljrtron  with  a  small  elongate  spot 
below  the  scutellum. 

In  all  the  specimens  the  legs  are  flavous  (not  black  or  partly  so 
as  in  Weise's  specimens) ;  the  breast  and  abdomen  are  more  or 
less  piceous  and  finely  pubescent. 

As  the  typical  specimens  were  obtained  in  the  Transvaal,  it  is 
of  course  quite  possible  that  the  Malvern  examples  represent 
another  allied  species. 

Lema  uirtipennis,  sp.  n. 

Elongate,  pubescent,  dark  violaceous,  the  antennie  and  legs 
black;  head  rugose;  thorax  subquadrate,  strongly  and  closely 
punctured,  head  and  thorax  pubescent ;  elytra  closely  and  strongly 
punctate -striate,  the  interstices  finely  transversely  wrinkled  and 
clothed  with  grey  stiff  pubescence. 

Length  7  imllim. 

Closely  allied  to  Z.  ccdestina  Klug,  but  differing  in  the  following 
respects : — The  eyes  are  much  smaller  and  less  prominent  than 
in  that  species,  the  thorax  is  shorter,  not  longer  than  broad, 
and  instead  of  being  finely  transversely  wrinkled,  is  strongly  and 
irregularly  puncture<l,  with  a  feebly-raise<l  middle  space  or  line ; 
the  sculpturing  and  the  pubescence  of  the  elytra  are  similar  to 
those  of  L.  cfrlesibut. 

IJdb,  Mashonaland  (a  single  specimen  in  my  collection). 

MEGALOPODINiB. 

Macrolopha  Weise. 

This  genus,  as  well  as  Sphandi/lia,  has  been  established,  and 
rightly  so,  by  Weise  for  the  reception  of  several  species  formerly 
placed  in  Pcpcilomorpha  Hope,  from  which  they  principally  differ 
in  the  shape  of  the  thorax.  So  far  as  I  know  at  present,  the 
following  species  must  likewise  be  placed  in  Macrolopha,  \\z, : 
P.  lacordairei  Westw.,  P.  mtt/rrayi  Baly,  P,  centromactdata  Jac., 
and  P,  mashonana  Jac. 

Clyturin^. 

MiOPRISTIS  BRAUN8I,  Sp.  n. 

Metallic  dark  blue  or  greenish,  finely  pubescent ;  thoi*ax  strongly 
transverse,  rugosely  punctured,  the  anterior  margin  fulvous  at 
each  side ;  elytra  finely  transversely  rugose,  a  basal  spot,  a  narrow 
transverse  band  at  the  middle,  another  near  the  apex,  and  the 
lateral  margins  flavous. 

Mas,  Mandibles  very  prominent  and  curved,  the  anterior  legs 
very  elongate. 

Fern.  Mandibles  normal,  the  thorax  less  tmnsverse,  anterior 
tarsi  shorter. 
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Length  5  millim. 

Elongate  and  parallel,  clothed  with  very  shcnrt  grey  pubescence, 
the  head  irregularly  punctured  with  a  rather  deep  central  groove, 
metallic  blue ;  eyes  entire,  round ;  antennte  slender,  the  first  joint 
elongate,  curved,  the  second  moniliform,  the  third  scarcely  longer 
but  thinner,  the  following  four  joints  triangularly  dentate,  the 
i*est  of  normal  shape ;  thorax  more  than  twice  as  Ivoad  as  long, 
the  sides  widened  and  strongly  rounded  at  the  posterior  angles, 
the  entire  disc  closely  rugose-punctate,  the  anterior  margin  vrith 
a  naiTow  short  transverse  baiid  at  each  side,  posterior  margin 
sinuate  at  each  side ;  scutellum  broad,  pimcturiBd,  with  a  feeble 
middle  ridge ;  elytra  rather  narrower  at  the  base  than  the  thorax, 
finely  transversely  wrinkled  throughout,  subopaque,  a  round  spot 
near  the  scutellum,  a  narrow  transverse  band  (strongly  oonstrictetl 
at  the  sides)  at  the  middle,  another  one  near  the  apex,  and  the 
lateral  and  apical  margins  flavous. 

Hob,  Willowmore,  Cape  Town  {Dr.  H,  Brauns), 

Of  this  pretty  little  species  Dr.  Brauns  kindly  sent  me  three 
specimens,  one  male  and  two  females ;  the  anterior  tibia*  of  the 
male  are  strongly  curved  and  the  tarsi  very  elongate. 

MioPRiSTis  o'neili,  sp.  n.    (Plate  XVII.  fig.  8.) 

Black;  thorax  impunctate,  fulvous,  with  two  large  black  spots; 
elytra  testaceous,  finely  punctate-striate,  the  sutural  margins  very 
narrowly  and  a  broad  longitudinal  stripe  at  the  sides  black  ;  legs 
flavous,  marked  with  black. 

Length  5  millim. 

Head  rugosely  punctured  between  the  eyes  and  pubescent; 
mandibles  broad,  robust,  obscure  flavous;  antennae  black,  the 
lower  four  joints  fulvous,  the  first  joint  subquadrate,  short,  the 
second  and  third  joints  short,  the  fifth  and  following  joints  tri- 
angularly widened ;  thorax  of  equal  width,  strongly  transverse, 
the  sides  strongly  rounded,  the  disc  with  a  triangular  strongly- 
punctured  depression  at  the  middle  of  the  anterior  margin,  fulvous, 
impunctate,  the  sides  with  a  large  subquadrate  black  spot,  another 
small  spot  is  placed  at  the  middle  of  the  posterior  margin  ;  scu- 
tellum narrow,  raised  ;  elytra  subopaque,  with  fine  irregular  rows 
of  punctures,  obsolete  near  the  apex,  the  shoulders  with  a  broad 
longitudinal  stripe  not  extending  to  the  apex,  the  suture  also  very 
narrowly  black,  excepting  at  the  base ;  the  anterior  femora  strongly 
incrassate,  black  as  well  as  the  tibi«e,  the  apex  of  both  slightly 
stained  with  fulvous ;  the  rest  of  the  legs  pale  flavous,  the  femora 
more  or  less,  the  apex  of  the  tibiie  and  the  tarsi  black. 

Hab,  Dunbrody,  Cape  Colony  (Bev.  J.  A,  O'Neil),  on  mimosa. 

MioPRiSTis  (Atelechira)  zambesiaxa,  sp.  n. 

Metallic  green,  the  basal  joints  of  the  antennte,  the  thorax,  and 
the  tibiae  and  tarsi  fulvous ;  thorax  impunctate ;  elytra  very  closely 
punctureil,  fulvous,  a  subquadrate  spot  at  the  base  and  another 
near  the  apex  metallic  green. 
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Mas,  The  left  mandible  abruptly  curved  and  ending  in  a  long 
point. 

Length  6  millim. 

Head  with  three  small  fovece,  placed  triangularly,  metallic 
green,  distinctly  and  subremotely  punctured  and  sparingly  clothed 
with  short  hairs,  the  anterior  margin  of  the  epistome  feebly 
concave ;  labrum  and  palpi  fulvous,  mandibles  metallic  green  at 
the  base,  the  strongly  curved  apex  fulvous ;  antennae  not  extending 
to  the  base  of  the  thorax,  the  lower  four  joints  fulvous,  the  others 
black,  the  second  and  third  joints  very  short,  the  fourth  but 
slightiy  longer,  the  following  joints  transverse  but  feebly  dentate ; 
thorax  strongly  transverse,  the  anterior  margin  straight,  the 
posterior  angles  rounded,  the  surface  convex,  impunctate,  fulvous ; 
scutellum  black,  pointed,  obsoletely  ridged ;  elytra  closely,  strongly, 
and  somewhat  rugosely  punctured,  fulvous,  with  an  elongately 
subquadrate  metallic  green  spot  at  the  base,  extending  nearly  to 
the  middle  but  not  quite  to  the  suture,  and  another  more  trans- 
versely shaped  spot  near  the  apex,  with  its  posterior  mai^gin 
concave,  this  spot  does  not  extend  to  either  margin ;  underside 
metallic  green,  closely  covered  with  silvery  pubescence,  the  femora 
likewise  green  and  pubescent,  the  base  of  the  anterior  femora  and 
the  tibife  and  tarsi  fulvous,  the  anterior  tarsi  elongate,  the  first 
joint  longer  than  the  second. 

Uab,  Zambesi  (Bradahaw)  (my  collection). 

This  little  species  almost  resembles  M,  aidica  Lac.,  but  is  at 
once  distinguished  by  the  fulvous  not  metallic-gi-een  thorax,  and 
by  the  position  of  the  first  elytral  spot,  which  is  placed  close  to 
the  base  instead  of  below  it.  1  only  know  the  male  of  this 
species. 

MioPRifirris  brevitarsis,  sp.  n. 

Black,  the  thorax  flavous,  with  two  large  black  spots,  coarsely 
punctured ;  elytra  very  closely  punctured,  testaceous,  with  three 
black  spots  near  the  lateral  margins  and  another  near  the  suture 
below  the  middle. 

M<M»  The  anterior  legs  elongate,  theii*  tarsi  rather  short. 

Length  5  millim. 

Very  closely  allied  to  M.  sttbmgoaa  Jac.  and  of  exactly  similai* 
colour  and  pattern,  but  evidently  a  distinct  species ;  the  head 
finely  rugose  and  pubescent,  black,  the  antennae  with  the  second 
and  thii-d  joints  fulvous,  the  rest  black ;  thorax  with  the  sides 
very  slightly  widened  and  rounded  near  the  base,  punctured, 
and  with  two  large  black  spots  as  in  J/,  mcbimgosa ;  elytra  very 
closely  and  iiTegulai-ly  punctured  neai*  the  base,  more  regularly 
and  less  closely  so  near  the  apex,  the  sides  with  thi*ee  black  spots 
near  the  lateral  margins,  placed  in  a  i-ow,  another  spot  is  situated 
near  the  suture  below  the  middle ;  legs  black,  the  base  of  the 
intermediate  and  the  posterior  tibiae  testaceous. 

Hah.  Grahamstown,  on  mimasa  (Rev.  J,  A,  OWeil), 

The  dififerences  between  this  species  and  M,  aubrugosa  are  as 
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follows  : — The  entire  head  in  the  present  insect  is  black  instead 
of  having  the  epistome  flavous,  the  basal  joint  of  the  antennie  is 
likewise  black,  not  fulvous ;  the  thorax,  instead  oi  having  the 
sides  rounded  and  widened  at  the  middle,  has  these  portions 
nearly  stiaight  except  neai*  the  base;  the  anterior  legs  are 
entirely  black,  and  their  tarsi  have  the  joints  distinctly  shorter ; 
lastly,  the  entire  underside  is  black,  without  a  testaceous  abdomen. 
I  received  a  single  male  specimen  from  the  Rev.  J.  A.  O'Neil. 

TrruBOSA  ubitaliensis,  sp.  n. 

Black,  the  head  pubescent ;  thoiux  very  closely  punctured,  the 
anterior  and  part  of  the  lateral  margins  flavous;  elytra  semi- 
regidarly  j>unctured,  j>ale  fulvous,  a  transverse  band  before  the 
middle,  extending  to  the  shoulders,  another  band  below  the  middle 
and  a  sj)ot  near  the  apex  black. 

Mas.  Anterior  legs  very  elongate  as  well  as  the  tarsi. 

Length  10-11  millim. 

Head  finely  rugose  and  pubescent,  the  anterior  margin  of  the 
epistome  stmight ;  antennae  black,  the  lower  four  joints  fulvous, 
the  fourth  joint  triangularly  dentate ;  thorax  trans\'erse,  the  sides 
nearly  sti-aight,  the  posterior  angles  rounded,  the  surface  strongly 
punctured  anteriorly,  more  closely  and  finely  so  near  the  base, 
with  a  longitudinal  groove  at  the  middle  of  the  latter,  the  anterior 
margin  flavous,  in  shape  of  a  narrow  band  extending  to  the 
anterior  portion  of  the  sides,  the  median  lobe  of  the  basal  margin 
bi-omlly  rounded  and  produced ;  scutellum  black,  the  apex  rounded  ; 
elytra  rather  closely  and  semiregularly  punctured,  tlie  interstices 
ol)soletely  costate  near  the  apex,  the  lateral  lobes  below  the 
shoulders  rather  pix)nounced,  the  ground-colour  flavous,  the  first 
black  band  placed  before  the  middle  and  consisting  of  two  elongate 
connected  spots,  of  which  one  is  placed  at  the  shoulders,  the  other 
at  the  disc ;  the  second  band  below  the  middle  is  of  more  regular 
shape,  but  also  sinuate  at  the  margins,  another  transverse  spot 
is  placed  near  the  apex. 

Ilah.  Umtali,  Mashonaland  (G.  MarshaU) ;  also  Zanzibar. 

There  are  four  or  five  very  closely  allied  species  of  TUttboM 
known  from  Africa,  and  this  one  seems  to  difler  from  all  of  them ; 
the  very  elongate  anterior  legs  and  tarsi  place  the  present  insect 
in  TittJxea,  It  differs  from  T,  ahyasinica  Lef6v.  in  having  a  much 
more  transvei-sely-shaped  thorax  and  in  the  uninterrupted  fulvous 
band  of  the  latter,  also  in  the  entirely  different  sculpturing  of  the 
elytra  and  the  shape  of  their  black  bands.  T,  ptibifrons  Jac. 
(sub  Campiolenes)  is  a  narrower  insect,  with  fulvous  mandibles 
and  similai'ly  coloured  tibiae,  the  thorax  is  much  more  finely  and 
sparingly  punctured,  and  the  elytral  bands  are  narrower  and  of 
more  regular  shape ;  T,  thoracica  Jac.  has  a  differently  shaped 
thorax  with  discoidal  depressions  on  that  part,  the  elytra  have 
no  apical  spot,  and  the  tibiae  are  fulvous ;  lastly,  T,  rugosa  Jac. 
differs  in  having  a  very  closely  punctured  and  almost  entirely 
fulvous  thorax,  more  closely  and  irregularly  punctured  elytra,  and 
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itjolated  spotn  instead  of  bantls.  This  species  in  also  found  in 
South  Africa  instead  of  in  the  interior,  so  fai*  as  is  known  at 
present.  The  penis  is  ver}'  peculiar,  of  robust  shape,  with  a 
central  ridge  above,  the  apex  broadly  widened  and  divided  into 
an  upper  and  lower  acute  transverse  ridge,  the  first-name<l  tri- 
dentate,  the  lower  ridge  triangularly  pointed  at  the  middle,  the 
sides  likewise  produced  into  a  broad  triangular  downwardly 
directed  tooth.  The  female  has,  aa  usual,  normal  anterior  legs 
and  is  very  strongly  and  closely  punctured,  but  agrees  in  all  other 
i*espects  with  the  male. 

TrruB(EA  PARVULA,  sp.  n. 

Black,  the  head  and  thorax  nearly  impunctate ;  elytra  fulvous, 
with  a  broad  black  transverse  band  neai*  the  apex. 

Mas.  The  anterior  legs  and  tarsi  very  elongate,  the  elytiu  very 
obsoletely  punctui-ed  in  indistinct  rows. 

Fern,  Anterior  legs  normal,  the  elyti-a  shining,  very  closely 
punctured  in  irregular  rows. 

Length  5  millim. 

Hea[d  impunctate  and  without  pubescence,  the  anterior  poi-tion 
finely  longitudinally  strigose,  the  epistome  narrowed  in  front, 
ending  in  two  points  ;  mandibles  robust ;  antenna;  black,  the  lower 
three  joints  fulvous,  the  basal  joint  black  above ;  thoiux  short  and 
transverse,  black,  shining,  the  sides  straight,  the  posterior  angles 
rouude<l,  the  disc  with  an  oblique  transverse  depression  anteriorly, 
impunctate ;  scutellum  black,  pointed  ;  elytra  opaque  in  the  male, 
with  very  obsolete  rows  of  fine  punctures,  fulvous,  a  transvei-se 
broad  band  near  the  apex,  extending  to  either  mai'gin  and 
mu'rowed  at  the  sutiu^,  black  ;  anterior  legs  very  elongate,  the 
fii-st  joint  of  their  tarsi  half  the  length  of  the  tibia,  apex  of  the 
bitter  not  mucronate. 

Ifctb,  Zambesi. 

A  small  species,  (juite  unlike  most  of  its  allies  in  coloiution, 
and  with  a  smooth,  shining,  black  thoiux. 

Damia  strigatipes,  sp.  n. 

Testaceous ;  the  head,  antenme  (the  basal  joints  excepted),  the 
breast  and  abdomen  black;  thoiux  nan-owly  margineil,  impunctate; 
elytra  very  closely  and  distinctly  punctured,  anterior  femoiu  black 
above. 

Tar.  Hea<l  fidvous. 

Length  6  millim. 

Head  impunctate,  black,  the  vertex  with  a  fulvous  spot  at  each 
side,  tiunsversely  sulcate  between  the  eyes ;  intraocular  spice 
rather  deeply  triangularly  depressed,  the  anterior  margin  of  the 
epistome  deeply  emarginate,  labrum  flavous ;  antennte  compara- 
tively slender,  black,  the  lower  three  joints  flavous ;  thorax 
distinctly  narrowed  in  front,  the  anterior  margin  concave,  the 
sides  with  a  narrow  reflexed  margin,  posterior  angles  obtusely 
rounded,  the  surface  impunctate,  with  an  obsolete  short  transverse 
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(ieprension  near  the  basal  lobe ;  scutellum  broad,  the  apex  carinate; 
elytra  not  very  strongly  convex,  very  closely  punctured,  the  ex- 
treme apex  nearly  impunctate ;  underside  black,  finely  pubescent ; 
legs  rather  elongate,  the  first  joint  of  the  tam  as  long  as  the 
following  two  joints  together,  the  anterior  femora  more  or  less 
streaked  with  black  above. 

Hab,  Algoa  Bay,  Cape  {Dr,  Brauns), 

Of  the  two,  apparency  female  specimens,  kindly  sent  by 
Dr.  Brauns,  one  has  the  head  black,  the  other  fulvous ;  on  account 
of  the  rather  slender  tarsi  and  shape  of  the  thoi-ax,  Damia  seems 
to  be  the  most  suitable  genus  for  the  reception  of  this  species. 

Damia  tripabciata,  sp.  n.     (Plate  XVII.  fig.  9.) 

Flavous;  head  and  thorax  fulvous,  nearly  impunctate,  the 
latter  with  a  central  black  spot ;  elytra  extremely  finely  punctured 
near  the  suture,  flavous,  with  a  narrow  transverse  band  at  the 
base,  another  at  the  middle,  and  a  third  near  the  apex,  black. 

Length  6  millim. 

Head  extremely  finely  punctured,  with  a  rather  deep  central 
fovea,  fulvous;  anterior  margin  of  the  epistome  subquadrately 
and  deeply  emarginate ;  eyes  large,  oblong ;  antennae  flavous,  the 
fourth  and  following  joints  strongly  transversely  widened ; 
thorax  transverse,  the  sides  but  feebly  depressed,  rounded, 
anterior  margin  straight,  basal  lobe  of  the  posterior  margin  very 
slightly  produced ;  the  disc  impunctate  with  the  exception  of 
some  punctures  near  the  base,  fulvous,  with  a  rather  large  central 
black  patch ;  scutellum  fulvous,  its  apex  truncate ;  elytra  very 
minutely  punctured  in  indistinct  rows  near  the  suture,  the  sides 
neiirly  impunctate,  flavous,  with  three  narrow  transverse  black 
bands,  the  first  at  the  base,  extending  to  the  shoulders,  the  second 
at  the  middle,  broader  and  nearly  regular  in  shape,  and  the  third, 
of  somewhat  oblique  direction  and  constricted  at  the  middle,  near 
the  apex,  the  lateral  margins  are  likewise  black  and  connect  all 
the  bands ;  underside  pale  fulvous,  finely  pubescent ;  legs  flavous, 
robust,  the  anterior  pair  rather  elongate  in  the  male;  tarsi 
broad,  the  first  joint  shorter  than  the  following  two  together. 

Hah,  Beira,  E.  Africa  {A.  Sheppard), 

I  received  three  specimens  of  this  distinct  species  from 
Mr.  Sheppard ;  in  the  pattern  and  coloration  it  much  resembles 
certain  African  species  of  MonoUpta, 

GyNANDROPHTIIALMA  SAUSBURIENSIS,  sp.  n. 

Subcylindncal,  dark  blue;  side*<  of  the  breast  closely  pubeecent ; 
antenuai  and  tarsi  black  ;  head  and  thoiux  remotely  punctured  ; 
elyti*a  with  a  few  punctures  at  the  sutui*e  and  the  sides  only. 

Length  4  millim. 

Hea(l  with  three  depi-essions  between  the  eyes  of  rather  irre- 
gular shape,  the  vertex  impunctate ;  clypeus  transverse,  nearly 
impunctate^  its  anterior  margin  concave ;  antennae  nearly  ex- 
tending to  the  ba^e  of  the  thorax,  black,  the  second  joint  obscure 
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fulvous,  the  fifth  and  following  joints  strongly  transversely 
widened ;  thorax  strongly  transverse,  slightly  narrowed  anteriorly, 
the  posterior  angles  obtuse ;  the  disc  with  an  oblique  depression 
on  each  side  near  the  base,  finely  and  sparingly  punctured  except 
within  the  depressions,  where  the  punctures  are  stronger ; 
scutellum  triangular,  the  apex  convex,  subtruncate ;  elytra  sub^ 
cylindrical,  only  visibly  punctured  at  the  middle  and  near  the 
suture;  underside  nearly  black,  the  sides  of  the  breast  rather 
densely  pubescent.  • 

Hah,  Salisbury,  Mashonaland  {G.  MarshaU), 

Smaller  t^an  G,  placida  Lac.,  and  of  quite  different  sculpturing ; 
also  entirely  dark  violaceous-blue. 

Gtnandbophthalma  scutellata  Weise  (Wiegm.  Arch*  1902, 
p.  127). 

I  cannot  separate  this  species  from  G,  bicolor  Jac.  (Proc.  Zool. 
Soc.  1898,  p.  217),  according  to  Weise's  description.  I  have  since 
received  specimens  from  Mr.  Barker,  of  Malvern,  Natal,  in  which 
the  basal  third  of  the  elytra  is  black  and  the  remaining  portions 
rufous.  The  species  seems  very  variable  in  regard  to  coloration^ 
and  is  probably  identical  with  G,  basipennis  Lac. 

Gtnandbophthalma  varicolor,  sp.  n. 

Head  black  with  a  fulvous  band ;  thorax  rufous,  very  minutely 
punctate ;  elytra  finely  punctate-striate,  black,  the  extreme 
basal  and  lateral  margin  at  the  shoulders  and  an  apical  spot 
flavous ;  legs  and  abdomen  fulvous ;  breast  black. 

Length  4  millim. 

Head  black,  with  a  transverse  fulvous  band  between  the  eyes, 
the  vertex  with  a  few  punctures  only,  the  lower  portion  rugose- 
punctate  and  sparingly  pubescent,  anterior  margin  of  the  epistome 
concave  ;  antennte  short,  entirely  fulvous,  the  fifth  and  following 
joints  strongly  transversely  widened ;  thorax  of  normal  shape,  the 
posterior  angles  obtusely  rounded,  the  sides  nearly  straight,  the 
disc  extremely  minutely  punctured  when  seen  under  a  strong 
lens ;  scutellum  black,  triangular ;  elytra  subcylindrical  and 
parallel,  distinctly  punctate-striate  at  the  anterior  portion,  the 
punctures  nearly  obsolete  below  the  middle,  black,  the  extreme 
basal  margin,  the  lateml  margins  at  the  shoulders,  and  the  apex 
flavous ;  abdomen  and  legs  fulvous ;  breast  black. 

Hob,  Dunbrody,  Cape  Colony  {Rev.  J.  A.  O'Neil). 

1  received  a  single  specimen  of  this  species,  which  is  probably 
subject  to  great  colour- variation  like  so  many  of  its  allies,  but  is 
well  distinguished  by  the  distinct  punctate-striate  elytra.  The 
insect  was  obtained  on  mimosa-plants. 

GrNANDROPHTHALMA  ELOXOATA  JaC. 

The  Rev.  J.  A.  O'Neil  has  sent  me  several  specimens  of  a  Gynaiv- 
dr&phthalma  obtained  at  Dunbrody  which  I  cannot  separate  from 
this  species ;  in  spite  of  the  breast  being  black,  I  cannot  find  any. 

Pboc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XVL  16 
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structural  differences  whatex^er  from  the  typical  form  from  Sienu 
Leone,  which  varies  enormously  in  size. 

Gynandrophthalma  hirtiproxs,  sp.  n. 

Testaceous ;  the  head  pubescent  with  a  transverse  black  band, 
terminal  joints  of  the  antennse  fuscous ;  thorax  impunctate ; 
elytra  finely  punctured  in  indistinct  rows,  the  shoulders  with  an 
obscure  fulvous  spot ;  breast  and  abdomen  black. 

Length  4  millim.  • 

Head  broad,  clothed  with  yellow  pubescence,  fulvous,  with  a 
broad  transverse  black  band  between  the  eyes,  the  latter  very 
large ;  anterior  margin  of  the  epistome  straight  at  the  middle,  the 
angles  produced ;  antennae  dai-k  fuscous,  the  lower  two  or  three 
joints  flavous,  second  and  third  very  shoi-t,  fifth  and  foUowing 
joints  transversely  widened  ;  thorax  of  even  shape,  slightly  nar- 
it>wed  in  front,  the  posterior  angles  rather  rounded,  the  sm-face 
convex,  testaceous,  impunctate,  with  a  rather  deep  depression  at 
the  basal  margin  at  each  side;  el}i)ra  subcylindrical,  slightly 
narrowed  posteriorly,  testaceous,  with  traces  of  punctures  arranged 
in  rows,  when  seen  under  a  very  strong  lens,  the  humeral  callus 
obscure  fulvous  ;  legs  flavous  ;  breast  and  abdomen  block. 

Ilah,  Dunbrody,  Cape  CJolony  {Rev.  J.  A,  O'Xeil),  on  mimosa. 
A  single  specimen. 

This  is  a  very  distinct  species  on  account  of  the  colour  and  the 
pubescence  of  the  head  ;  it  is  possible,  however,  that  specimens 
occur  wliich  have  the  elji^ra  more  or  less  marked  with  fulvous. 

Cryptocephalix.b. 
CRYPTOCEPnALUS  8HEPPARDI,  sp.  n.     (Plate  XVII.  fig.  6.) 

Fulvous ;  the  breast  and  abdomen  black ;  thorax  extremely 
closely  punctin-ed  ;  el}iiiu  shoi*t  and  broad,  finely  punctate-stria te, 
tlie  interstices  finely  tninsversely  wrinkled,  the  suture  very  nar- 
rowly, a  humeml  and  subapical  spot  dark  blue,  apical  joints  of 
antennae  black. 

Length  34-4  millim. 

Head  closely  punctured,  light  fulvous,  labrum  and  palpi  black; 
antennae  shoi-t,  the  lower  five  joints  fulvous,  the  others  black, 
thickened ;  thorax  with  feebly  rounded  sides,  extremely  closely 
punctured  and  minutely  granulate,  the  extreme  basal  margin 
black;  scutellum  black,  broad,  foveolate  at  the  base  and  im- 
punctate ;  elytra  short  and  broad,  very  convex,  finely  punctate- 
striate,  the  interstices  flat,  finely  wiinkled  and  spaiingly  punctured, 
f idvous,  the  sutural  margin  slightly  widened  posteriorly  and  two 
elongate  spots  on  each  elytron  dark  blue ;  of  the  latter,  one  is 
placed  on  the  shouldei'S  and  the  other  of  more  elongate  shape 
below  the  middle,  occupying  the  sjmces  between  the  fifth  and 
seventh  row  of  punctures  ;  pygidium  black,  margined  at  the  apex 
with  fulvous;  underside  black  ;  logs  and  pix)stemum  fulvous,  the 
latter  subquadrate,  the  posterior  angles  pointed. 
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//o^.  Beira,  E.  Africa  {A,  Sheppard), 

Very  closely  allied  to  (7.  scicchi  Jac.  (Ann.  Genoa  Mus.  xxxix. 
p.  523,  1899),  but  I  think  a  distinct  species;  the  system  of 
coloration  is  exactly  similar,  but  the  present  insect  is  larger,  of 
more  robust  shape,  the  thorax  is  still  more  closely  punctured,  the 
spots  and  elytral  suture  are  blue  not  black,  and  the  pygidium  is 
margined  with  fulvous ;  the  claws  are  also  more  distinctly  appen- 
diculate,  not  simple ;  the  posterior  elytral  spot  is  of  more  elongate 
shape  and  placed  less  closely  to  the  suture  than  in  C,  sacchi.  In 
my  description  of  that  species  I  have  given  the  colour  of  the 
antennie  as  fulvous,  but  I  find  that  in  one  specimen  the  lower 
joints  only  are  of  this  colour,  as  is  the  case  in  the  present  species. 

Cryptocephalus  o*neili,  sp.  n.    (Plate  XVII.  fig.  7.) 

Head  black  at  the  vei-tcx  ;  the  lower  portion,  the  Imsal  joints 
of  the  antennae,  and  the  abdomen  and  legs  fulvous ;  thorax  flavous, 
with  two  broad  black  bandit,  impunctate ;  elytra  finely  punctate- 
striate,  black,  each  with  G.ve  flavous  spots  (1.2.2.1). 

Length  5  millim. 

Veitex  of  the  head  black,  in  shape  of  a  transverse  band, 
remotely  punctured,  the  lower  poi-tion  fulvous,  eyes  broadly 
emarginate;  antennae  slender  and  filiform,  the  lower  five  joints 
fulvous,  the  rest  black,  basal  joints  gradually  lengthened  ;  thorax 
greatly  narrowe<l  anteriorly,  the  sides  feebly  rounded,  the  surface 
entirely  impunctate,  flavous,  this  colour  confined  to  the  sides,  the 
anterior  margin,  and  a  central  narrow  band,  the  i-est,  in  shape  of 
two  broad  longitudinal  bands  not  extending  to  the  anterior  margin, 
black ;  scutellum  black,  broad,  its  apex  pointed  ;  elytra  with 
rather  fine  rows  of  punctures,  the  latter  not  very  closely  placed, 
the  interstices,  with  the  exception  of  the  outer  two,  flat,  the  latter 
slightly  convex,  each  elytron  with  five  fulvous  spots,  divided  by 
black  bands  and  place<l  as  follows — a  naiTow  elongate  spot  at 
the  base  of  the  lateral  margin,  a  largo  obliquely- shaped  one  from 
the  middle  of  the  base  to  the  sutiu-e,  two  spots  placed  transversely 
immediately  below  the  middle,  and  a  fifth  at  the  apex  of  some- 
what transv^erse  shape  ;  pygidium,  underside,  and  legs  fulvous,  the 
sides  of  the  breast  black. 

Hah.  Dunbrody,  Cape  Colony  {Bev.  J.  A .  O'N'eiJ),  on  Eupkorbicp, 

This  Cryptocephahis  closely  resembles  the  European  C.  ij-pustn- 
latiut  Rossi,  and  also  C,  pustidattia  Fab.  from  Africa,  but  the 
number  and  position  of  the  spots  are  different,  also  their  shape 
and  the  pattern  of  the  thorax  differ. 

Cryptocephalus  subcoxxectexs,  sp.  n.     (Plate  XVII.  fig.  3.) 

Fulvous,  the  vertex  of  the  hetid  and  the  underside  black ;  thorax 
impunctate,  with  two  black  bands ;  elytiu  flavous,  the  suture,  a 
humeral  spot  and  another  one  near  the  apex,  paHly  connecte<l 
with  the  suture,  black,  punctuation  strong  and  regular. 

Length  5-5i  millim. 

Heiid  entirely  impunctate  and  without  dcpre&sions,  the  vertex 

1^^ 
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l^lack,  the  entire  lower  portion,  in  tthape  of  m  large  snbqosdrmte 
patch,  fulvous,  eyes  triangularlr  em«krginate^  kbram  and  palpi 
fulvoos ;  antenns  short,  black,  the  lower  four  joints  folroas,  the 
terminal  ones  short ;  thorax  subcrlindrical,  nairowed  at  the  sides* 
the  surface  entirely  impnnctate,  fuhroos,  with  two  longitudinal 
black  bands,  widely  separated  and  not  extending  to  the  anterior 
margin;  scutellum  flavour,  raised  posteriorly,  impunctate;  elytra 
very  strongly  and  closely  punctate-stria te,  the  interstices  tians- 
ven^ely  wrinkled,  the  punctures  distinct  to  the  apex,  flavous,  a 
narrow  sutural  band,  slightly  widened  at  each  end  and  not 
extending  to  the  apex,  and  two  spots  on  each  elytron,  black,  the 
anterior  spot  placed  on  the  humeral  caUus,  the  posterior  one,  near 
the  apex,  of  more  elongate  shape  and  sometimes  connected  with 
the  sutural  band  at  its  wider  portion ;  pygidium  closely  punctured 
and  pubescent,  black,  margined  broadly  with  fiavous ;  breast  and 
alMlomen  partly  black,  the  first  segment  fiavous  at  the  middle ; 
femora  black  above,  fiavous  below ;  tibis  fiavous  at  the  base  only, 
otherwise  black  as  well  as  the  tarsi ;  prostemum  stron^y  narrowed 
anteiiorly,  the  base  straight. 

Ilah.  Salisbury,  Lesapi  River,  Mashonaland  {G.  HarshaU), 
Larger  than  (7.  africcmus  Jtuc.  (^uniciw^us  Jac),  the  thorax 
much  longer,  without  the  lateral  small  spots,  and  with  a  sutural 
band,   the  pygidium  difierently  coloured  and  the  elytral  spots 
placed  differently. 

Crtptocephalus  sobrinus,  sp.  n. 

Pale  fulvous,  the  el}i)ra  testaceous,  the  terminal  joints  of  the 
antennae  black ;  head  closely  punctured ;  thorax  impunctate ; 
elytra  very  closely  and  deeply  punctate-striate,  the  interstices 
longitudinally  oostate. 

Length  4  millim. 

Head  very  closely  and  strongly  punctured,  pale  fulvous;  antennae 
black,  the  lower  five  joints  fulvous,  terminal  joints  widened  but 
much  longer  than  broad ;  thorax  of  normal  shape,  entirely  im- 
punctate, fulvous,  the  extreme  basal  margin  black ;  scutellum 
slightly  elongate,  dark  fulvous ;  elytra  slightly  narrowed  poste- 
riorly, diverging  at  the  apex,  the  latter  separately  rounded,  the 
punctuation  deep  and  strong,  the  punctures  and  the  rows  very 
closely  placed,  the  interstices  longitudinally  cost  ate ;  below  and 
the  legs  fulvous,  the  latter  robust,  the  breast  and  abdomen 
sparingly  and  finely  punctured,  the  prostemum  longer  than  broad, 
the  posterior  angles  produced  into  a  point. 

Hah.  Salisbury,  Mashonaland  (G,  MarshuU), 

Amongst  the  unicolorous  African  Crypiocephali  the  present 
species  may  be  known  by  the  strong  and  closely  punctured  el3rtra* 
and  their  costate  interstices ;  the  punctures  are  for  the  most  part 
transverse  in  shape  and  partly  confluent  at  the  sides. 

Crtptocephalus  beiraensis,  sp.  n.    (Plate  XVII.  fig.  5.) 
Fiavous ;  thorax  reddish  fulvous,  the  sides  and  a  central  spot 
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flavous,  the  disc  with  two  black  bands ;  elytra  finely  punctate- 
striate,  an  oblique  band  from  the  shoulders  to  the  suture  and  the 
apex  dark  brown,  margined  with  black  at  the  sides  and  apex. 

Length  4  millim. 

Head  strongly  punctured  and  sparingly  pubescent,  with  a  dark 
reddish  tnangular  spot;  antennae  short,  only  extending  to  the 
base  of  the  thorax,  fulvous,  the  terminal  six  joints  slightly 
widened;  thorax  not  very  widened  at  the  middle,  the  sides 
rounded,  the  surface  very  finely  punctured,  flavous,  the  anterior 
middle  portion  reddish  fulvous,  the  sides  with  a  short  black 
curved  band  not  extending  to  the  anterior  margin,  these  bands 
separate  the  flavous  portion  into  three  parts,  two  lateral  spots 
and  one  medial  spot  at  the  base ;  scutellum  flavous ;  elytra  with 
rather  fine  rows  of  punctures,  the  interstices  flat,  the  flavous 
ground-colour  is  confined  to  a  transverse  band  surrounding  the 
scutellum  and  a  large  transverse  patch  near  the  apex  of  each 
elytron,  an  oblique  dark  brown  band  from  the  shoulder  to  the 
middle  of  the  suture  and  the  similarly  coloured  apex  limit  the 
flavous  portion,  the  dark  bands  are  also  margined  with  black, 
which  at  the  sides  forms  a  short  longitudinal  stripe,  leaving  the 
extreme  lateral  margin,  however,  of  the  flavous  ground-colour  as 
far  as  the  middle ;  the  pygidium  and  underside  are  fulvous,  the 
prostemum  is  subquadrate,  with  its  posterior  margin  furnished 
with  two  short  acute  points. 

Hah,  Beira,  E.  Africa  (A.  Sheppard), 

A  rather  curiously  marked  species  of  which  I  received  three 
^ecimens  from  Mr.  Sheppard ;  it  is  somewhat  allied  to  C.  comoedus 
Sufir.,  but  the  shape  of  the  elytral  bands  and  their  colour  are 
quite  diflferent. 

Cryptocephalus  capensis,  sp.  n. 

Black,  with  greenish  or  bluish  gloss ;  thorax  impunctate ;  elytra 
moderately  strongly  punctate-striate,  flavous,  with  two  deeply 
dentate  transverse  bands,  the  second  including  a  flavous  spot,  and 
the  suture  at  the  middle  black. 

Length  5  millim. 

Head  with  some  irregular  depression  and  an  obsolete  central 
groove,  sparingly  punctured,  blackish  blue ;  antennse  slender, 
entirely  black ;  thorax  rather  short,  the  sides  nearly  straight,  the 
surface  impunctate,  coloured  like  the  head ;  scutellum  blackish 
blue,  the  apex  bluntly  rounded;  elytra  finely  punctate-striate 
near  the  suture,  more  strongly  punctured  at  the  sides,  the  inter- 
stices flat,  flavous,  with  a  transverse  black  band  before  and  another 
behind  the  middle,  these  bands  are  strongly  dentate  and  connected 
at  the  suture  and  at  the  outer  portion  so  as  to  include  a  round 
flavous  spot  at  the  middle  near  the  suture ;  underside  and  legs 
bluish  black. 

Hab,  Cape  of  Good  Hope  (my  collection). 

Somewhat  similarly  marked  to  C,  polyoaptkui  Suffir.  and  allied 
species,  but  from  these  and  from  the  other  banded  African  forms 
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this  specie*  is  distinguished  by  the  entirely  bluish-black  head  nnd 
thorax,  underside,  and  legs.  I  possess  two  exactly  similar  spe- 
cimens, but  have  never  seen  any  others  from  the  Cape  or  other 
parts  of  Africa.    My  specimens  were  obtained  as  long  ago  as  1874. 

CrYPTOCEPHALUS  8EMIREGULARIS,  sp.  n. 

Fulvous,  the  breast  and  abdomen  partly  black,  pubescent; 
thorax  impunctate,  with  two  black  spots ;  elytra  irregularly 
punctate-striate,  the  interstices  partly  punctured,  each  el^iiron 
with  5  black  spots  (1.2. 2). 

Length  7  millim. 

Head  closely  punctured,  fulvous,  the  vertex  with  a  black  spot, 
eyes  broadly  emarginate ;  antennae  slender,  black,  the  lower  five 
joints  fulvous,  third  and  fourth  joints  equal,  smaller  than  the  fifth ; 
thorax  about  one  half  broader  tlian  long,  with  an  ol)solete  oblique 
depression  at  each  side  near  the  base,  the  sui*face  impunctate  for 
the  greater  pait,  a  few  minute  punctures  only  are  visible  near  the 
base,  the  sides  with  a  somewhat  transversely -shaped  black  spot; 
scutellum  rounded  at  the  apex,  blackish  ;  elytra  with  irr^ularly 
placed  punctures  arranged  in  rows  which  are  often  doubled,  the 
interstices  with  smaller  punctm^es  placed  here  and  there ;  of  the 
spots,  one  is  placed  on  the  shoulders,  the  others  transversely,  of 
these,  the  fii^st  two  are  situated  before  the  middle,  the  outer  one 
rather  lower  than  the  other,  the  fourth  and  fifth  spot  below  the 
middle  ai-e  in  the  same  line,  one  near  the  lateral,  the  other  near 
the  sutural  margin ;  the  pygidium,  the  legs,  and  the  last  abdominal 
segment  are  fulvous,  the  rest  of  the  underside  is  black,  clothed 
with  short  grey  pubescence. 

Hah,  Dar-es-Salaam,  E.  Africa. 

The  position  and  number  of  the  elytral  spots  is  the  same  as  in 
(7.  \^-punctaiii8  Suifr.,  but  the  thorax  has  only  two  spots  and  the 
punctuation  of  the  elytra  is  quite  different.  (7.  b-plcigiatus  Jac. 
is  of  very  nearly  similar  coloration  and  elytral  markings,  but  is 
double  the  size,  and  flavous  in  colour  above ;  the  thoirax  lias  two 
black  bands,  and  the  elytral  punctuation  is  more  regular  and 
stronger ;  the  prosternum  is  also  black,  not  fulvous. 

CrYPTOCEPHALUS  bexplagiatus,  sp.  n.     (Plate  XVII.  fig.  4.) 

Black,  the  head  greenish,  rugose-punctate ;  thorax  reddish 
fulvous  with  two  large  black  spots,  sparingly  and  finely  punctured ; 
elyti-a  finely  punctate-striate,  the  interstices  finely  wrinkled  at 
the  sides,  an  elongate  spot  at  the  sides,  a  large  oval  spot  below 
the  scutellum,  and  the  apex  bright  flavous. 

Length  3  millim. 

Head  greenish  black,  closely  rugose  ;  antennae  black,  the  lower 
four  or  five  joints  fulvous,  the  basal  one  black  above,  the  terminal 
three  joints  widened ;  thorax  distinctly  narrowed  anteriorly,  with 
a  few  very  fine  punctures  near  the  base,  I'eddish  fulvous,  the  basal 
margin  vei-y  narrowly  black,  the  disc  \%ith  a  large  iri-egular  shaped 
black  spot  on  each  side ;   scutellum  black ;  elytm  black,  rathei* 
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strongly  punctate-striate  anteriorly,  much  more  finely  so  poste- 
riorly, the  interstices  with  a  few  fine  punctures  and  very  finely 
wrinkled  at  the  sides,  the  humeral  callus  not  prominent,  each 
elytron  with  three  bright  flavous  spots,  an  elongate  one  at  the 
sides  from  the  shoulders  to  the  middle,  a  large  oval  spot  opposite 
the  first  near  the  suture  and  below  the  scutellum  between  the 
first  and  sixth  row  of  punctures,  and  the  third  spot  near  the  apex, 
of  slightly  transverse  shape ;  underside  and  the  legs  black,  the 
tibife  and  tarsi  more  or  less  fulvous;  presternum  subquadrate, 
the  base  straight,  the  surface  with  an  obsolete  longitudinal  ridge. 

Hah.  Salisbury,  Mashonaland  (G.  Marshall), 

Not  unlike  C\  mirahilia  Suffr.,  but  the  head  green  and  rugose, 
the  elytra  with  three  not  four  yellow  spots,  and  the  legs  partly 
black. 

Cryptocephalus  flavofrontalis,  sp.  n. 

Black ;  the  head,  the  anterior  and  lateral  margins  of  the  thorax 
flavous,  the  latter  impunctate ;  elytra  finely  punctate-striate,  the 
interstice.s  flat,  black,  each  elytron  with  four  flavous  spots  (1.2.1); 
the  legs  fulvous. 

Length  4  millim. 

Allied  in  the  markings  of  the  thorax  and  elytra  to  C,  gemmatua 
Sufifr.,  but  deep  black,  not  blue ;  the  head  entirely  flavous,  with  a 
short  central  longitudinal  groove  at  the  vertex  sparingly  but 
distinctly  punctured ;  antennas  long  and  slender,  black,  the  lower 
sir  joints  f  idvous,  the  second  to  the  fifth  joint  gradually  lengthened, 
terminal  joints  elongate;  thorax  strongly  naiTOwed  anteriorly, 
the  sides  rounded,  the  surface  very  convex,  black,  very  shining 
and  impunctate,  the  anterior  margin  broadly,  the  lateral  ones  very 
narrowly  flavous ;  scutellum  broadly  ti-igonate,  black,  impunctate ; 
elytra  with  fine  and  regular  rows  of  punctures,  the  interstices  flat 
and  with  a  row  of  very  minute  punctures  here  and  there,  the 
punctures  near  the  base  and  the  sides  stronger  than  the  posterior 
ones,  each  elytron  with  a  transverse  flavous  spot  at  the  base,  an 
elongate,  medially  constricted  one  at  the  sides,  extending  to  the 
middle  downwards,  a  round  spot  near  the  suture  and  a  transverse 
one  at  the  apex ;  pygidium  and  underside  black,  the  upper  margin 
of  the  breast  flavous ;  legs  robust,  fulvous ;  presternum  broad,  the 
sides  raised,  the  base  slightly  emarginate. 

Hah.  South  Africa. 

The  only  specimen  contained  in  my  collection  without  precise 
locality  is  apparently  a  male,  and  is  somewhat  similarly  marked  to 
C,  mashonanus  Jac.,  but  that  species  has  much  shorter  and  robust 
antennie,  no  flavous  thoracic  margins,  and  the  elytral  spots  ai'e  of 
different  shape. 

Cryptocephalus  mandibularis  SuflTr. 

I  am  almost  certain  that  this  form  is  only  a  colour-vaiiety  of 
C.  pclyhiaior  Suffr.  (AchoBnops  maiuiihtdaria  Jac).  I  have  received 
both  species,  taken  in  coitu,  from  Mr.  C.  Barker  of  Natal,  and 
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the  female  I  cannot  separate  from  that  of  (7.  poLyhisior  as 
described  by  Sufirian.  The  female  of  C.  mandibtUaris  was  not 
known  to  Sufirian,  who  suspected  it  to  be  of  similar  coloration  to 
his  C.  polyhUtar,  a  surmise  in  which  he  was  perfectly  right ;  this 
sex  has  a  fulvous  thorax  with  an  angtilate  black  band  and  black 
elytra,  the  legs  being  fulvous.  The  only  differences  which  Suffiian 
mentions  between  the  two  species  are  the  more  narrow  shape  of 
C,  mcmdibularis,  the  differently  marked  elytra,  and  the  legs  which 
are  partly  black  in  the  male.  I  am,  however,  almost  sure  that 
C.  polyhistor  is  only  the  dark  and  spotted  form,  and  the  other 
species  the  paler  one  in  which  the  elytral  spots  are  reduced  to 
two  at  the  sides ;  traces  of  the  other  markings  can  be  seen  in  some 
specimens ;  and,  as  I  said  above,  the  female  cannot  be  separated 
from  that  of  C,  polyhiator.  The  name  Achamops  matidibularis 
must  be  omitted  altogether  on  account  of  a  mistake  on  my  part. 

ISNUS  SUTUBALIS,  Sp.  n. 

Black,  basal  joints  of  the  antennte  and  legs  flavous;  thorax 
closely  and  strongly  punctured ;  elytra  very  closely  punctate- 
striate,  flavous,  with  a  broad,  sutural,  posteriorly  pointed  black 
band,  extending  to  below  the  middle. 

Length  IJ  miUim. 

Head  pioeous  or  black,  remotely  punctured,  the  labrum  fulvous, 
eyes  but  slightly  notched,  not  very  closely  approached ;  antenne 
very  short,  the  last  six  joints  brcwuily  widened,  black,  the  lower 
four  or  five  joints  flavous ;  thorax  obliquely  narrowed  in  front, 
the  basal  margin  pointed  at  the  middle,  the  disc  closely,  evenly, 
and  comparatively  strongly  punctured,  black ;  scutellum  narrowly 
elongate,  black ;  elytra  shoii)  and  broad,  distinctly  punctured  in 
very  closely  approached  rows,  the  punctures  stronger  near  the 
sutiire  than  at  the  sides,  the  outer  two  interstices  broad  and 
slightly  convex,  finely  punctured,  the  outer  portion  flavous,  the 
rest  occupied  by  a  broad  blackish  band  which  extends  to  the 
shoulders  at  the  base  and  gradually  narrows  at  the  suture,  where 
it  ends  in  a  point  below  the  middle ;  pygidium  piceous,  strongly 
pimctured ;  underside  nearly  black,  the  presternum  scarcely  longer 
than  broad,  flattened,  its  base  truncate ;  legs  flavous. 

Hob,  Malvern,  Katal  {C.  Barker), 

This  very  small  species  agrees  in  all  structural  details  with 
Weise's  genus  Isniis  (Aich.  f.  Naturgesch.  1898,  p.  216);  it  may 
be  at  once  known  by  its  coloration. 

CCENOBIUS  MELANOCEPHALU8,  Sp.  n. 

Pale  fulvous,  the  head  black;  thorax  impimctate,  the  sides 
with  a  transverse  depression;  elytra  strongly  punctate-striate, 
the  interstices  convex,  the  apex  black ;  below  and  the  legs  fulvous, 
■the  abdomen  black. 

Length  2^-3  millim. 

Head  black,  the  lower  portion  strongly  punctured,  the  upper 
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part  entirely  occupied  by  the  eyes;  labrum  flavous;  antennie 
-with  the  last  six  joints  thickened,  black,  the  basal  joints  flavous ; 
thorax  narrowed  in  front,  the  sides  nearly  sti-aight,  the  anterior 
margin  accompanied  by  a  deep  transverse  groove,  the  sides  with 
another  very  obsolete  transverse  oblique  groove,  the  entire  sur^ 
face  impunctate,  veiy  shining,  fulvous,  the  base  produced  into  a 
short  point  at  the  middle ;  scuteUum  narrowly  elongate ;  elytra 
strongly  and  closely  punctate-striate,  the  seventh  row  interrupted 
below  the  shoulders,  the  interstices  longitudinally  convex,  light 
fulvous,  the  extreme  apex  of  each  black ;  pygidium  closely  punc- 
tured, black ;  underside  fulvous,  the  last  four  abdominal  segments 
black,  closely  punctured ;  presternum  subquadrate,  remotely 
punctured,  fulvous,  the  posterior  margin  concave. 

Hab.  Sajisbury,  MashonaJand  (6^.  Marshall), 

Whether  a  rather  larger  sized  specimen  sent  by  Mr.  Marshall, 
having  the  elytra  finely  punctured,  the  interstices  broad  and 
fiat,  and  the  entire  apex  black,  also  the  pygidium  and  underside 
fulvous,  represents  the  female  of  this  species  or  is  specifically 
distinct,  I  am  unable  to  say  at  present. 

AcH^KOPS  o'neili,  sp.  n. 

Underside  more  or  less  black ;  head  and  thorax  pale  fulvous, 
the  margins  of  the  latter  and  two  spots  at  the  base  yellowish 
white ;  elytra  pale  yellow,  extremely  finely  punctured,  the  suture, 
a  small  humeral  spot,  and  a  more  or  less  developed  sutural  spot 
or  band  near  the  apex  black ;  antennae  and  legs  fulvous. 

Length  2  millim. 

Head  impunctate,  flavous,  sometimes  with  a  small  central 
fulvous  spot ;  eyes  widely  separated,  not  very  deeply  emarginate ; 
antennse  short,  pale  flavous  or  fulvous,  the  terminal  six  joints 
widened;  thorax  narrowed  in  front,  short,  the  sides  nearly 
straight,  the  surface  impunctate,  fulvous,  the  lateral  margins 
rather  broadly,  the  anterior  margins  more  narrowly,  and  a  trans- 
verse band  at  the  base  pale  yellow  (the  basal  band  is  divided  by 
an  extremely  narrow  fulvous  stripe) ;  scuteUum  short,  triangular, 
testaceous,  margined  with  black;  elytxa  with  obsolete  and  fine 
punctures  arranged  in  rows,  yellowish  white,  the  basal  margin 
and  the  suture,  a  small  spot  on  the  shoulders,  and  a  transverse 
band  near  the  apex  black,  the  band  sometimes  only  indicated  by 
a  spot ;  underside  black,  the  abdomen  more  or  less  and  the  legs 
pale  fulvous ;  presternum  longer  than  broad,  the  base  concave, 
the  angles  produced. 

Hah.  Dimbrody,  Cape  Colony  {Rev,  J,  A .  G'N'eiT). 

Oi  this  pretty  little  species  I  have  received  three  specimens 
from  the  Rev.  J.  A.  0*Neil,  who  states  that  they  were  obtained 
on  mimosa-plants. 

EUMOLPIN^. 
EURTDEMUS  XIGRICEPS,  Sp,  n. 

Black;  above  and  the  basal  joints  of  the  antennae  fulvous; 
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thorax  strongly  anil  irregulixrly  punctured ;  eljrtra  deeply  punctate- 
stiiate,  the  interstices  longitudinally  costate. 

Length  6  millim. 

Head  remotely  but  strongly  punctured,  the  clypeus  distinctly 
separated,  punctured ;  eyes  large,  oblong,  rather  closely  approached ; 
antennae  long  and  slender,  black,  the  lower  three  joints  fulvous ; 
thorax  rather  long,  distinctly  narrowed  anteriorly,  the  lateral 
margins  subangulate  near  the  base,  nearly  straight  anteriorly, 
the  disc  strongly  and  irregularly  punctured,  with  a  narrow  smooth 
central  space;  scutellum  longitudinally  depressed;  elytra  wider 
at  the  base  than  the  thorax,  very  strongly  and  closely  punctate- 
striate,  the  punctures  transverse  in  shape,  the  interstices  strongly 
longitudinaUy  costate,  eighth  and  ninth  row  of  punctiu^es  ab- 
breviated and  joined  befoi*e  and  below  the  middle ;  underside 
and  legs  black ;  femora  with  a  small  tooth. 

Hah,  Benito,  Fr.  Congo. 

Allied  to  E,  holubi  Jac.,  but  with  differently  coloured  antennie 
and  legs  and  a  strongly  punctured  thorax. 

EURYDEMUS  QUADRIMACULATUS,  Sp.  n. 

Fulvous ;  thonix  strongly  punctured ;  elytra  deeply  punctate- 
striate,  the  interstices  longitudinally  costate,  the  fouiih  interspace 
with  a  black  spot  before  and  another  below  the  middle ;  femora 
dentate. 

Length  5|  millim. 

Head  closely  punctured,  the  epistome  well  separated,  trans- 
verse, closely  punctured  ;  eyes  large,  closely  approached  ;  antennie 
entirely  fulvous ;  thorax  but  slightly  broader  than  long,  narrowed 
anteriorly,  the  disc  strongly  and  rather  closely  punctureil  (in  one 
specimen  much  more  finely  so) ;  elytra  with  a  distinct  basal 
depression,  sculptured  as  in  E.  nigricepa,  immediately  below  the 
depression  a  small  black  spot  is  placed  and  another  below  the 
middle,  all  the  femora  with  a  small  tooth. 

Hah.  Zambesi. 

Of  this  species  I  possess  two  apparently  female  specimens ;  it 
is  evidently  closely  allied  to  E.  raffrayi  Lef.  in  coloration,  as  there 
flre  likewise  two  small  black  elytral  spots  in  that  species;  but 
Lef^vre  describes  the  thorax  as  "  much  broader  than  long,"  which 
is  certainly  not  the  case  in  the  present  insect,  and  says  nothing 
about  the  sculpturing  of  the  thorax,  nor  does  he  mention  any 
elytral  costse. 

EuRYDEMUS  GENICULATUS,  sp.  n.     (Plate  XVII.  fig.  11.) 

Above  pale  fulvous ;  thoiax  closely  punctured,  with  two  large 
black  spots;  elytra  strongly  punctate-striate,  the  suture  and  a 
discoidal  stripe,  abbre\nated  posteriorly,  black;  knees,  base  o£ 
tibiae  and  tarsi,  as  well  as  underside  black. 

Length  5  millim. 

Head  coai^ely  punctured,  with  a  centi-al  nan^ow  ridge  ;  clypeus 
very  closely  rugose-punctate,  intraocular  space  narrow ;  eyes  very 
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large;  antpennae  long  and  slender,  flavoiis,  the  seventh  joint 
generally  piceous;  thoiux  scarcely  one  half  broader  than  long, 
lightly  nanx)wed  anteriorly,  the  sides  feebly  rounded,  anterior 
angles  slightly  produced  outwards,  the  disc  rather  closely  and 
strongly  punctured,  fulvous,  with  two  longitudinal  lai^ge  black 
patches ;  scut^llum  impunctate ;  elytra  scarcely  perceptibly  de- 
pressed below  the  base,  strongly  punctate-striate,  the  punctures 
distinct  to  the  apex,  the  suture  narrowly  and  a  broader  discoidal 
stripe,  occupying  the  third  to  the  sixth  row,  black,  this  strii)e  is 
abbreviated  at  some  distance  from  the  apex;  femora  robust, 
armed  with  a  strong  tooth. 

Hah.  Beira,  E.  Africa  {A,  Sheppard), 

Evidently  closely  allied  to  JsJ.  nnbietms  Har.  and  of  nearly 
similar  coloration,  but  the  underside  black,  the  elytra  without 
black  margins,  the  thorax  equally  strongly  punctiu-ed.  In  some 
specimens  the  discoidal  stripe  is  separated  anteriorly  into  two 
spots  or  only  indicated ;  these  specimens  are  very  pale  in  coloration 
and  probably  immature.  J^.  semivittatits  Jac.  has  a  greenish  and 
very  closely  and  finely  punctured  thorax  and  entirely  fulvous 
legs.  £.  vUtatiis  Gestro  has  diffei-ently  coloured  antennsB,  an 
unspotted  thorax  and  black  legs,  the  base  of  the  femora  rufous. 

Mexius  bbevicorxis,  sp.  n.     (Plate  XVII.  fig.  11.) 

I>ark  fulvous  ;  the  apical  joint«  of  the  antennae  black,  the  latter 
short ;  thorax  transverse,  rather  remotely  punctured ;  elyti'a 
oblong,  strongly  punctate-striate,  the  interstices  more  or  less 
convex ;  femora  dentate. 

Length  4  millim. 

Head  very  sparingly  and  finely  punctured,  with  a  short  central 
groove,  eyes  surrounded  by  a  deep  sulcus,  clypeus  separated  from 
the  face  by  a  shallow  groove,  palpi  flavous ;  antennfe  short,  the 
lower  seven  joints  fiiivous,  the  rest  black,  the  second  joint  as  long 
as  but  thicker  than  the  third  joint,  terminal  joints  slightly 
thickened  ;  thorax  nearly  twice  as  broad  as  long,  of  equal  width, 
the  sides  rounded,  the  angles  acute,  the  disc  convex,  strongly  and 
remotely  punctm*ed  ;  scutellum  smooth ;  elytra  oblong,  subcylin- 
drical,  deeply  punctate-striate,  the  interstices  longitudinally 
convex ;  f emoni  dentate ;  prostemum  broad,  without  sulcus. 

HcU).  Beira,  E.  Africa. 

Of  more  oblong  shape  than  is  the  case  with  most  other  species 
of  the  genus ;  the  thorax  not  narrowed  or  deflexed  anteriorly  to 
any  extent,  and  the  antennas  shorter  than  usual. 

Syagrus  fulvimanus,  sp.  n. 

Subcylindrical,  dark  greenish  aeneous ;  the  basal  joints  of  the 
antennae,  the  knees,  tibiae,  and  the  tarsi  (partly)  fulvous ;  head 
remotely,  thorax  finely  punctured  ;  el3iira  very  strongly  punctate- 
striate,  the  interstices  at  the  sides  costate. 

Length  4  millim. 

Head  sti-ongly  and  remotely  punctured,  with  a  short  central 
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longitudinal  groove ;  clypeiis  not  separated  from  the  face,  punc- 
tured like  the  head ;  antennae  black,  the  lower  three  joints 
fulvous,  second  joint  as  long  as  the  third,  terminal  joints  thick- 
ened ;  thorax  about  one-half  broader  than  long,  the  sides  stron^y 
rounded  and  deflexed  anteriorly,  the  surface  more  finely  and 
irregularly  punctured  than  the  head,  the  sides  nearly  impunctate ; 
elytitt  with  deep  and  strong  rows  of  pimctures,  the  interstices  at 
the  sides  longitudinally  convex;  underside  metallic  green,  im- 
punctate ;  femora  with  a  small  tooth,  the  knees,  tibiae,  and  the 
tarsi  fulvous,  the  last  partly  stained  with  piceous. 

Hah,  Zambesi  (my  collection). 

Of  this  species  I  possess  three  specimens,  one  of  which  is  pro- 
bably a  male ;  in  this  sex  the  clypeus  is  feebly  separated  from  the 
face,  more  closely  punctured  and  broader  and  the  femoral  teeth 
are  more  pronounced,  otherwise  there  is  no  difference  of  im- 
portance. I  cannot  identify  the  insect  with  S.  ru/ipes  WeLse 
(Deutsche  ent.  Zeit.  1883,  p.  355),  since  the  author  describes  his 
species  as  "  short  and  ovate "  and  the  thorax  as  strongly  punc- 
tured ;  it  belongs  probably  to  Meniics  Chap.  S.  mintUtts  Jac.  is 
much  smaller  and  has  a  strongly  rugosely  punctured  thorax. 

Syaobus  tristis,  sp.  n. 

Elongate,  subcylindrical,  piceous;  head  closely  rugose- pimctate; 
thorax  opaque,  densely  punctured,  the  sides  finely  serrate ;  elytra 
deeply  punctate  -  striate,  the  interstices  at  the  sides  strongly 
costate ;  femora  strongly  dentate. 

Length  4  millim. 

Head  strongly  rugose  throughout,  the  vertex  strigose,  opaque, 
eyes  surrounded  by  a  veiy  narrow  sulcus;  antennae  piceous  or 
dark  fulvous,  rather  long  and  robust,  the  second  joint  distinctly 
shorter  than  the  third ;  thorax  one-half  broader  than  long, 
moderately  convex,  slightly  narrowed  at  the  base,  the  lateral 
margins  feebly  rounded  and  finely  serrate,  the  surface  crowded 
with  shallow  round  punctures,  opaque,  of  leathery  appearance ; 
Bcutellum  subpentagonal,  smooth  ;  elytra  subcylindrical,  wider  at 
the  base  than  the  thorax,  slightly  depressed  below  the  base, 
piceous  or  nearly  black,  shining,  very  deeply  and  closely  punctate- 
striate,  the  punctures  mostly  transverse  in  shape,  the  interstices 
at  the  sides  strongly  longitudinally  costate;  underside  piceous, 
impunctate ;  legs  robust,  femora  strongly  dentate ;  prostemum 
longer  than  broad,  strongly  rugose. 

I/ab.  Beira,  E.  Africa;  also  Malvern,  Natal  {C.  Barker). 

Whether  this  species  is  distinct  or  not  from  *S'.  opa4Xt  Jac.  is 
somewhat  doubtful ;  at  any  rate  it  is  very  closely  allied  ;  but  the 
thorax  in  S.  tristis  is  more  closely  and  strongly  punctured,  and 
the  same  is  the  case  with  the  elytra,  which  in  #S*.  opaca  have  the 
punctures  shallow  and  nearly  obliterated  towards  the  apex;  in 
the  present  species  they  are  more  shining,  the  punctures  are 
deep  and  large  and  scarcely  finer  posteriorly ;  but  these  seem  to 
be  the  only  differences.     Of  each  species  I  have  three  and  four 
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specimens  before  me  and  no  intermediate  forms.  S.  rugicepa 
Lef .  is  described  as  having  the  head  and  thorax  confluently  rugose- 
punctate;  in  the  present  species  these  parts  are  very  closely 
impressed  with  round,  shallow  punctures. 

Syaorus  insignitus  Jac.  (sub  Rhemhaatus). 

This  species,  described  by  me  in  the  Ann.  &  Mag.  Nat.  Hist. 
1898,  vol.  i.  p.  353,  must  find  its  place  in  Syagraa  as  at  present 
understood ;  it  is  closely  allied  to  h.  aU/ucmdi  Lef^v.,  but  in  that 
species  the  head  and  the  clypeus  are  entirely  im punctate,  the 
elytra  have  a  deep  basal  depression  and  their  interstices  are 
rather  convex.  Typical  specimens  named  by  Lef^vre  are  in  my 
collection.  Z.  insignitus  seems,  however,  a  rather  variable  species, 
of  which  the  t3rpe  was  probably  a  unicolorous  form.  In  other 
specimens  which  I  have  received  since  from  the  Transvaal  the 
thorax  has  a  central  black  mark,  the  elytra  have  the  suture 
black  at  the  base  and  a  central  spot  near  the  middle  of  each ;  in 
structural  characters  I  cannot  find  any  difierences. 

NODOSTOMA  CAMERUNEXSE,  sp.  n. 

Black  or  fulvous ;  the  thorax  very  strongly  and  remotely 
punctured,  subangulate  at  the  sidas;  elyti-a  deeply  punctate- 
striate  anteriorly,  the  punctures  diminishing  towards  the  apex ; 
legs  fulvous. 

Length  2  millim. 

Hea^d  remotely  but  distinctly  punctured,  the  clypeus  obsoletely 
separated ;  antennae  rather  slender,  piceous,  the  basal  joints  moi*o 
or  less  flavous ;  thorax  scarcely  one- half  broader  than  long,  the 
sides  angulate  below  the  middle,  the  surface  very  strongly  and 
remotely  punctured,  black;  elytra  with  a  distinct  transverse 
depression  below  the  base,  deeply  and  strongly  punctate-striate, 
the  punctures  diminishing  in  size  posteriorly,  the  rows  widely 
separated  and  the  interetices  flat,  piceous,  the  base  more  or  lass 
fulvous ;  femoi-a  with  a  minute  tooth,  the  intermediate  and 
posterior  tibiae  emarginate  at  the  apex,  claws  appendiculate ; 
presternum  broad,  only  slightly  naiTowed  between  the  coxae, 
strongly  punctured. 

Nai).  Cameroons  (my  collection). 

This  is  the  first  species  of  the  genas  from  Africa  and  entirely 
typical.  Weise  has  desciibed  another  closely  allied  African  genus 
Aphthonestis,  but  states  that  the  prosternum  is  greatly  narrowed, 
which  is  not  the  case  in  the  prasent  species.  The  two  specimens 
before  me  differ  greatly  in  coloration,  one  being  nearly  black, 
stained  with  fulvous  on  the  elji-ra,  and  the  other  entirely  of  the 
latter  colour.  The  angulate  thorax  and  the  strong  punctuation 
will  assist  in  the  recognition  of  the  species. 

PSEUDIVONGIUS  APICIC0RXI8,  Sp.  n. 

Nearly  black  below,  above  dark  metallic  blue;  the  basal  six 
joints  of  the  antennae,  the  base  of  the  tibiae,  and  the  tarsi  fulvous ; 
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thjorax  finely  anil  moderately  punctured ;  elytra  distantly  punc- 
tate-striate. 

Length  2-2^  millim. 

Ovate,  very  convex,  pointed  posteriorly ;  the  head  finely  and 
rather  obscurely  punctured,  with  a  short  central  obsolete  groove ; 
labrum  fulvous  ;  antennae  widely  separated  at  the  base,  long  and 
slender,  the  lower  six  joints  fulvous,  the  rest  black,  second  joint 
nearly  as  long  as  the  third,  but  thicker ;  thorax  transverse,  of 
nearly  equal  width,  the  lateral  margins  straight,  the  surface  finely, 
remotely,  and  irregularly  pimctured,  the  sides  nearly  impunctate 
near  the  margins ;  scutellum  blackish,  trigonate ;  elytra  widened 
at  the  middle,  very  convex,  pointed  at  the  apex,  finely  punctured 
in  distantly  placed  rows,  with  other  punctures  here  and  there  on 
the  interstices ;  femora  thickened,  unarmed,  dark  blue,  the  apex 
fulvous ;  anterior  tibiee  entirely  fulvous,  the  others  of  this  colour 
at  the  base  only,  the  apex  obscure  seneous ;  tarsi  fulvous. 

Hob,  Upper  Tongaat,  Natal  {C.  Barker). 

This  is  the  third  known  species  of  the  genus  (Proc.  Zool.  Soc. 
1897,  p.  546,  1898,  p.  228).  It  diflTers  from  P,  tKUalensU  Jac.  in 
the  colovu*  of  the  antennae  and  legs,  and  in  the  much  moi-o  finely 
punctured  thorax  and  elytra ;  from  P.  atneits  Jac.  in  having  the 
basal  six,  instead  of  four,  joints  of  the  antennae  fulvous,  and  in  the 
much  more  slender  and  elongate  legs.  In  regard  to  P,  nalalensis 
in  which  the  elytra  have  two  shoi-t  humeral  costa*,  this  character 
is  only  peculiai*  to  the  female  sex ;  of  the  insect  described  here 
Mr.  Barker  has  sent  two  specimens,  evidently  also  females,  in 
which  the  first  joint  of  the  tarsi  is  rather  elongate.  All  the 
species  of  the  genus  are  of  somewhat  spider-like  appearance  and 
resemble  the  genus  PaUeiia,  which,  however,  belongs  to  the  first 
division  of  the  Eumolpidae,  with  a  concave,  not  convex,  anterior 
thoracic  episternum. 

LiXISCUS  IXTERSTITIALIS,  sp.  n. 

Piceous  with  feneous  gloss ;  antennae  and  legs  dark  fulvous ; 
thorax  very  closely  punctured ;  elytra  obsciu*e  aeneous,  regularly 
punctate-striate,  the  interstices  with  a  fine  row  of  punctures. 

I^ength  3  millim. 

Narrowly  subcylindrical,  the  head  very  closely  and  strongly 
punctured,  the  clypeus  feebly  separated  from  the  face,  eyes  oblong, 
slightly  sinuate ;  antenna;  dark  fidvous,  the  terminal  five  joints 
strongly  widened,  third  joint  one-half  longer  than  the  second, 
basal  joint  sulxjuacb'ately  widened;  thorax  scarcely  one -half 
l)roader  than  long,  the  sides  rounded,  rather  strongly  widened  at 
the  middle,  the  disc  punctured  like  the  head ;  elytra  of  slightly 
piler  coloui'  than  the  thorax,  with  more  or  less  aeneous  gloss, 
luther  strongly  punctate-striate  anteriorly,  the  interstices  with  a 
single  row  of  very  fine  punctures ;  legs  robust,  obscure  piceous  or 
dark  fulvous ;  femora  unarmed  ;  claws  very  finely  bifid  at  the 
base  only. 

Hah.  Beira,  E.  Africa  {A.  Sheppard), 

lleadily  distiii^juished  from  the  other  species  of  this  genus  by 
the  pimctured  elytntl  interstices.  ^ 
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Pausibis  o'xeiu,  sp.  n. 

Cupreous,  closely  covered  with  white  patches  of  pubescence, 
apical  joints  of  the  tarsi  and  the  tibiae  sometimes  obscure  fulvous ; 
bead  very  finely,  thorax  and  elytra  strongly  and  Closely  punctured. 

Length  3  millim. 

Oblong,  parallel,  the  head  finely  and  rather  remotely  punctured, 
clothetl  with  white  hairs ;  antennae  with  the  terminal  five  joints 
strongly  widened,  the  lower  two  joints  cupreous,  the  others 
obscure  fulvous  or  piceous ;  thorax  about  one-half  broader  than 
long,  the  sides  widened  and  rounded  at  the  middle,  obsoletely 
margined,  the  surface  closely  and  strongly  punctured,  of  a  brassy 
cupreous,  closely  covered  w^ith  white  adpressed  hairs ;  scutellum 
subquadrate,  closely  pubescent;  elytra  wider  at  the  base  than 
the  thorax,  subcylindrical,  parallel,  sculptured  and  pubescent 
like  the  thorax,  the  hairs  arranged  in  small  patches  forming 
irregular  transverse  bands;  legs  rather  slender,  tibite  more  or 
less  fulvous. 

Ilab,  Dunbrody,  Cape  Colony  {Rev.  J,  A.  CNeiT), 

Of  more  parallel  shape  than  P.  anJifasciatiia  Jac.  from  the  same 
locality,  the  punctuation  of  the  thorax  and  elytra  much  strongtT, 
the  pubescence  dificrently  arranged  and  denser  and  the  punc- 
tuation extremely  close,  almost  rugose. 

Pausiris  loxoicolus,  sp.  n. 

Dark  aeneous,  the  tibiae  and  tarsi  fulvous ;  thorax  rather  long, 
closely  punctured,  sparingly  pubescent ;  elytra  closely  puuctate- 
stnate,  pubescent. 

Length  2  millim. 

Head  strongly  pimctured,  the  epistome  not  separated,  carinate 
at  the  sides,  its  anterior  edge  nearly  straight ;  antennae  dark 
fulvous,  the  joints  more  or  less  aeneous  above,  the  terminal  five 
<lLstinctly  thickened ;  thorax  proportionately  long,  widened  at  the 
base,  the  sides  rounded,  the  anterior  margin  accompjaiied  by  an 
obsolete  tmnsverse  sulcus,  the  disc  closely  punctured,  the  punctures 
of  elongate  shape,  the  interstices  sparingly  clothed  with  white 
hairs ;  scutelliun  subquadrate ;  eh'ti-a  wider  at  the  base  than 
the  thorax,  obsoletely  ti-ansversely  depressed  below  the  base,  moi  o 
strongly  punctured  than  the  thoiiix  in  closely  approached  rows, 
span  ugly  furnished  with  white  haii-s ;  femoi'a  leueous,  tibiae  and 
tarsi  fulvous. 

llab,  Dunbrody,  Cape  Colony,  on  Eupliorbiai  {Rev.  J.  A,  O'Xell). 

Of  metallic-bi*onze  colour ;  the  thorax  more  elongate  than  in 
the  other  species  of  the  genus  and  obsoletely  gi^ooved  anteriorly ; 
the  pubescence  may  have  been  nibbed  off  pvrtly,  as  the  insect  is 
more  shining  than  most  of  its  allies  ;  the  underside  and  the  pro- 
sternum  are  strongly  and  closely  punctured.  The  two  specimens 
which  I  received  from  the  Rev.  J.  A.  0*Xeil  are  probably  females, 
as  the  anterior  tai-si  are  not  broad. 

Pausiris  femoralis,  sp.  n. 

Dark  cupreous,  clothed  with  white  pubescence  ;  antennae  and 
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legs  dark  fulvous ;  thorax  transverse,  finely  punctured ;  elytra 
more  strongly  punctured,  the  pubescence  arranged  in  rows ; 
femora  with  a  very  small  tooth. 

Length  2  millim. 

Head  closely  and  rather  strongly  punctured,  cupreous,  clothed 
with  long  white  pubescence ;  labrum  fulvous,  anterior  margin  of 
the  epistome  triangularly  emarginate ;  eyes  oblong,  rather  large ; 
antennse  with  the  terminal  four  joints  strongly  dilated,  the  pre- 
ceding joint  triangularly  elongate,  all  fulvous,  the  last  ones 
slightly  darker;  thorax  about  one- half  broader  than  long,  the 
sides  rounded,  slightly  widened  at  the  middle,  sculptured  and 
pubescent  like  the  head  ;  scutellum  subquadrate,  pubescent; 
elytra  wider  at  the  base  than  the  thorax,  more  strongly  punctured 
than  the  latter,  the  punctuation  close,  the  base  with  an  obsolete 
transverse  depression,  the  surface  pubescent  like  the  other  parts; 
underside  darker  aeneous,  finely  and  closely  punctured;  pro- 
sternum  subquadrate,  strongly  punctured  ;  femora  with  a  minute 
tooth,  fulvous  like  the  tibi»B  and.  tarsi  or  stained  with  aeneous. 

Hah.  Lower  Tugela,  Natal  {C.  Barker), 

This  species,  although  possessing  all  the  structural  characters 
of  Pausiris,  differs  from  the  other  members  of  the  genus  in 
having  the  femora  armed  with  a  small  tooth  and  in  the  rather 
broader  presternum.  I  am  not  certain  as  to  the  sex  of  the  two 
specimens  which  I  received  from  Mr.  Barker,  but  ihey  are 
probably  both  females. 

Pausiris  semirugosus,  sp.  n. 

Dark  aeneous,  finely  pubescent ;  antennse  black,  head  strongly, 
thorax  extremely  closely  punctured ;  elytra  strongly  and  closely 
punctate-striate,  the  interstices  at  the  sides  transversely  rugose. 

Length  3  millim. 

Head  strongly  and  closely  punctured,  the  interstices  minutely 
granulate,  the  lateral  margins  of  the  epistome  carinate,  the 
anterior  margin  nearly  straight ;  antennae  neai'ly  black,  the  basal 
joint  obscure  fulvous  below,  the  terminal  five  joints  thickened, 
the  last  more  elongate  and  pointed  ;  thorax  about  one-half  broader 
than  long,  the  sides  strongly  rounded  and  widened  at  the  middle, 
the  surface  crowded  with  elongate  punctures  and  clothed  with 
fine  white  pubescence  ;  scutellum  transverse,  subquadrate ;  elytra 
distinctly  broader  at  the  base  than  the  thorax,  very  obsoletely 
depressed  below  the  former,  with  regular  and  closely  placed  rows 
of  strong  punctures,  which  are  finer  but  distinct  towards  the  apex, 
the  interstices  at  the  sides  transversely  rugose  (when  viewed  side- 
ways) and  covered  with  fine  pubescence  like  the  thorax ;  legs 
black  with  aeneous  gloss ;  presternum  strongly  punctured,  femora 
unarmed. 

Hob,  Graham stown  (Ledonx). 

This  little  Pausiris  may  be  known  from  its  allies  by  the 
sharply  rounded  sides  of  the  thorax  and  its  strong  and  close 
punctuation,  by  the  regular  and   closely  punctate-striate  elytra 


1904.]  AFRICAN  PHYTOPHAGOUS  COLBOPTERA.  257 

and  their  rugose  sides,  in  connection  with  the  dark  seneous  colour 
and  black  antennas.  I  received  two  specimens  of  this  species  from 
the  Rev.  J.  A.  0*Neil,  who  obtained  them  from  M.  Ledoux,  the 
discoverer  of  the  species. 

Macetes  buqicollis,  sp.  n. 

Cupreous,  clothed  with  white  pubescence ;  apical  joints  of  the 
antennae  black ;  head  and  thorax  finely,  confluently  rugose  ;  elytra 
with  a  few  fine  punctures  and  white  pubescence  arranged  in 
longitudinal  bands. 

Length  5  miUim. 

Subquadrate,  ovate ;  the  head  entirely  longitudinally  strigose, 
the  strigae  confluent,  the  interstices  finely  pubescent,  anterior 
margin  of  the  epistome  semicircidarly  emarginate ;  labrum 
metallic  green,  alutaceous ;  antennae  extending  to  the  base  of 
the  elytra,  the  lower  six  joints  cupreous,  the  others  black,  strongly 
incrassate ;  thorax  transverse,  slightly  constricted  at  the  base  and 
apex,  the  lateral  margins  distinct,  the  surface  sculptured  like  the 
head  ;  scutellum  subpentagonal ;  elytra  with  a  short  but  distinct 
depression  below  the  base,  the  latter  with  a  few  fine  punctures, 
the  rest  of  the  disc  scarcely  peiceptibly  punctured,  with  four 
more  or  less  distinct  bands  of  white  hairs ;  anterior  and  posterior 
femora  dentate,  thickened ;  underside  and  legs  clothed  with  short 
white  pubescence. 

Hah.  Lower  Tugela,  Natal  ((7.  Barker). 

Quite  distinct,  on  account  of  the  sculpture  of  the  head  and 
thorax,  from  any  other  species  of  the  genus.  I  have  received  a 
single  specimen  from  Mr.  Barker. 

Macetes  pusilla,  sp.  n. 

Greenish  aeneous,  pubescent,  the  labrum,  antennae,  tibiae,  and 
tarsi  fulvous ;  thorax  transverse,  closely  and  finely  punctured  and 
pubescent ;  elytra  with  basal  depi*ession,  more  strongly  punctured 
than  the  thorax,  clothed  with  white  pubescence;  anterior  and 
posterior  femora  dentate. 

Length  3  millim. 

Of  oblong,  subquadrate  shape ;  the  head  closely  and  rather 
strongly  punctured,  clothed  with  longish  white  pubescence ; 
epistome  triangularly  emarginate  at  its  anterior  e<lge ;  labrum 
and  palpi  fulvous;  antennae  rather  long,  fulvous,  the  terminal 
five  joints  dilated,  the  last  one  longer  than  broad ;  thorax  about 
one-half  broader  than  long,  the  sides  rounded,  anteriorly  deflexed 
when  viewed  from  above,  the  lateral  margins  obsolete,  the  surface 
rather  convex,  with  an  obsolete  transverse  groove  near  the 
anterior  margin,  finely  and  closely  punctured  and  clothed  with 
white  hairs,  which,  at  the  middle,  form  a  more  or  less  distinct 
stripe ;  scutellum  subquadrate,  pubescent ;  elytra  wider  at  the 
base  than  the  thorax,  with  a  distinct  depression  below  the  raised 
basal,  portion,  the  shoulders  prominent,  closely  and  irregularly 
punctured,  the  punctures  larger  at  the  anterior  portion  than 
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posteriorly,  the  colour  dark  greenish  s^neous,  all  the  punctures 
provided  with  longish  white  hiurs ;  the  femora  leneous  or  cupreous, 
the  anterior  and  posterior  ones  dentate ;  tibiae  and  tarsi  fulvous. 

Hah,  Ifafa  Mouiltains,  Natal  (C,  Barker), 

Of  this,  the  smallest  species  of  the  genus,  I  received  two,  evi- 
dently female,  specimens  from  Mr.  Barker ;  from  Fausiris  the 
tooth  of  the  anterior  and  posterior  femora  and  the  shape  of  the 
last  joint  of  the  antennas  distinguish  the  genus  Macetes, 

EURYOPE  BARKERI,  Sp.  n. 

Above  reddish  fulvous,  below  and  the  legs  black;  head  and 
thorax  with  a  central  black  spot,  finely  and  closely  punctured; 
elytra  ovate,  an  angulate  short  transverse  band  at  the  base  and 
two  elongate  spots  near  the  apex  black. 

Length  7  millim. 

Head  finely  punctured,  very  closely  so  at  the  anterior  portiou, 
with  the  interstices  finely  rugose,  the  vertex  with  a  black  spot : 
antennae  with  the  basal  six  joints  black  (the  rest  wanting),  lower 
two  joints  fulvous  at  the  apex ;  thorax  more  than  twice  as  broad 
as  long,  the  sides  straight,  anterior  angles  obliquely  thickened, 
the  surface  strongly  convex,  very  closely  and  finely  punctured  at 
the  sides,  with  the  interstices  slightly  rugose,  the  middle  with  a 
nearly  smooth,  narrow  space  and  a  small  black  spot ;  scutellum 
black ;  elytra  short  and  ovate,  strongly  convex,  widened  towards 
the  apex,  the  shoulders  strongly  swollen  in  shape  of  a  short  rid^e 
which  gradually  diminishes  posteriorly,  the  disc  very  finely 
punctured  in  irregular  rows,  a  short  band  extends  from  the  base 
to  below  the  shoulders,  where  it  turns  at  i-ight  angles  towards  the 
suture  without  extending  to  it,  this  band  is  strongly  constricted 
at  the  middle,  below  the  latter  are  two  elongate  spots  placed  side 
by  side ;  underside  and  legs  black. 

Hah,  Lower  Tugela,  Natal  {C,  Barker), 

Allied  to  E,  terminals  Baly,  but  with  the  lower  parts  and  l^ 
black,  the  thorax  with  a  single  central  spot  only,  the  humend 
stripe  of  different  shape  and  position,  and  the  elytra  more  sparsely 
and  finely  punctured,  the  latter  also  shorter  and  widened  below 
the  middle.  I  received  a  single  specimen  from  Mr.  Barker; 
others  are  in  that  gentleman's  possession. 

COLASPOSOMA  SHEPPARDI,  Sp.  n. 

Dark  aeneous,  the  basal  joints  of  the  antennae  fulvous ;  thorax 
very  strongly  and  closely  punctured  ;  elytra  with  basal  depression, 
very  strongly  transversely  rugose  at  the  sides,  closely  punctured 
like  the  thorax,  each  elytron  with  a  short  transverse  ridge  near 
the  apex  ;  anterior  femora  with  a  tooth. 

Length  5  millim. 

Heatd  strongly  punctured,  with  a  central  longitudinal  groove, 
the  latter  and  the  base  of  the  antennae  reddish  cupreous,  rest  of 
the  surface  dark  aeneous ;  clypeus  punctured  like  the  head ; 
autonnae  slender,  the  six  lower  joints  fulvous,  the  others  black, 
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basal  joint  piceoiis  above ;  thorax  with  the  sides  rounded  at  the 
base,  narrowed  in  front,  the  disc  closely  and  strongly  punctured  ; 
elytra  with  a  deep  transverse  basal  depression,  punctured  like  the 
thorax,  the  entire  sides  strongly  transversely  rugose,  the  inner 
disc  with  a  costa  near  the  suture  at  the  posterior  por<-ion  which 
near  the  apex  curves  round  at  right  angles  and  runs  parallel  to 
the  lateral  margin ;  underside  and  legs  dark  leneous,  the  anterior 
femora  with  a  short  tooth. 

Hah,  Beira,  E.  Africa  (^.  Sheppard), 

I  have  received  from  Mr.  Sheppard  two  apparently  female 
specimens  of  this  species  which  I  cannot  identify  with  any  hitherto 
known  Colaaposoma,  At  the  base  of  the  elytra  traces  of  other 
costae  are  visible ;  the  coarse  elytral  punctuation,  the  very  strong 
rugosities,  and  the  subsutural  and  apical  costte  are  the  principal 
marks  of  distinction  of  this  species,  also  its  dull  nneous  colour. 

COLASPOSOMA  PUSILLUM,  8p.  n. 

Obscure  cupreous  or  seneous  below,  above  metallic  green; 
antenn»  obscure  fulvous ;  thorax  short  and  convex,  crowded  with 
larger  and  smaller  punctures ;  elytra  oblong-ovate,  semi -regularly 
punctured  in  rows,  the  interstices  at  the  sides  finely  transversely 
inigose,  femora  metallic  green. 

Mas.  Tibiae  slightly  curved,  cupreous. 

Fern,  Thorax  very  short ;  tibiw  straight,  fulvous  as  well  as  the 
tarsi 

Length  4  millini. 

Mas.  Head  rather  closely  and  finely  pimctured,  the  epistome 
very  feebly  separated  from  the  face  by  an  obsolete  groove,  its 
anterior  margin  often  narrowly  cupreous,  very  slightly  emarginate 
at  the  middle ;  labrum  dark  fulvous ;  antennae  long  and  slender, 
dark  fulvous,  the  third  joint  distinctly  shorter  than  the  fourth  ; 
thorax  short  and  very  strongly  transverse,  the  sides  strongly 
rounded,  the  siuiace  crowded  with  small  and  larger  punctures ; 
anterior  angles  produced  into  a  short  tooth ;  scutellum  broad, 
subpentagonal,  impunctate;  elytra  with  a  shallow  transverse 
depression  below  the  base,  more  strongly  punctured  than  the 
thorax,  the  punctures  arranged  in  closely  approached  rows, 
the  interstices  slightly  rugose  on  the  disc,  more  distinctly  an(l 
transversely  so  at  the  sides ;  femora  robust ;  prostemum  finely 
rugose,  broad,  more  or  less  cupreous. 

Hob,  Upper  Tongaat,  Natal  (C.  Barker). 

I  would  have  referred  this  little  species  to  C.  parvtdum  Lef^v* 
(Trans.  S.  Air.  Philos.  Soc.  1890,  p.  42),  to  which,  at  all  events,  it 
roust  be  very  closely  allied ;  but  the  author  describes  the  thorax 
as  extremely  short,  and  rather  strongly  and  subconfluently  punc- 
tured, and  the  l^s  as  fulvous,  with  the  knees  metallic  green ; 
the  sex  of  his  specimen  is  not  given.  In  the  present  species  the 
female  has  a  shorter,  less  transverse  and  convex  thorax  and 
straight  tibise,  also  less  robust  femora ;  in  the  elytral  punctuation, 
however,  there  is  scarcely  any  difference. 

17» 
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COLASPOSOMA  PICEITAR8E,  Sp.  n. 

Pale  fulvous  with  strong  metallic  green  lustre,  the  anteniiie 
and  legs  entirely  fulvous,  the  tarsi  piceous ;  thorax  very  closely 
and  finely  punctured,  with  rounded  sides;  elytra  closely  and 
strongly  punctured  anteriorly,  much  more  finely  so  towards  the 
apex. 

Length  5-6  millim. 

Head  closely  and  slightly  rugosely  punctured,  metallic  green, 
the  sides  of  the  clypeus  in  the  male  rather  strongly  raised,  its 
anterior  margin  but  slightly  concave ;  labrum  and  palpi  fulvous, 
the  apical  joint  of  the  latter  piceous ;  antennae  long  and  slender, 
entirely  fulvous,  the  third  and  fourth  joints  equal,  one-half 
longer  than  the  second  joint;  thorax  of  even  width,  the  sides 
strongly  rounded,  narrowly  marginate,  all  the  angles  acute,  the 
disc  convex,  closely  and  finely  punctured  ;  elytra  with  a  distinct 
transverse  depression  below  the  base,  strongly  punctured  within 
the  depression  and  at  the  sides  only,  the  rest  more  finely  and 
somewhat  regularly  punctate;  legs  pale  fulvous  as  well  as  the 
underside,  the  latter  with  strong  metallic  green  gloss,  the  tarsi 
piceous. 

Uah,  Upper  Tongaat,  Natal  {C,  Barker), 

Closely  and  more  nearly  allied  to  C.  fulvipes  Lef .  than  to  any 
of  its  other  numerous  allies,  but  I  think  a  distinct  species,  of 
which  I  have  seven  specimens  before  me ;  the  principal  distinctive 
characters  are  the  pale  ground-colour  (especially  when  held  in 
certain  positions^  strongly  shot  with  metallic  green,  and  the 
nearly  black  tarsi ;  the  eljrtral  punctuation  also  is  much  finer  from 
the  middle  downwards  than  in  C,  fulvipes.  C,  hmnHndoiri  Lef. 
has  likewise  black  tarsi,  but  is  of  difterent  general  colour  and  is 
described  as  having  longitudinal  striw  at  the  sides. 

Ck)LASP0S0MA  cuPRicoLLE  Fairm. 

I  refer,  not  without  doubt,  two  specimens,  which  I  received 
from  M.  Clavareau,  and  which  were  obtained  at  Mozambique,  to 
this  species ;  they  agi-ee  in  most  respects,  but  the  elvtra  are 
purplish  with  a  bluish  tint,  and  the  underside  and  legs  are 
violaceous  blue ;  the  elytra  are  not  dilated  at  the  base  as  Fairmaire's 
description  says.  As  to  the  sex,  the  author,  as  usual,  makes  no 
mention,  and  as  both  sexes  in  Colasposoma  are  often  quite  dif- 
ferently sculptured,  it  is  impossible  to  know  with  which  of  his 
species  to  compare  a  particular  form ;  Fairmaire  describes  his 
species  from  Madagascar  (Ann.  Soc.  Ent.  Belg.  1902,  p.  262). 

CoLASPOSOMA  AXTENNALE  Jac. 

Of  this  species  I  have  received  sevei-al  specimens  from  Mr. 
Barker  with  the  locality  Ifafa  Mts.,  Natal;  they  differ  slightly 
from  the  type  in  having  the  terminal  joints  of  the  antennae  more 
or  less  piceous.  In  my  description  of  the  species  (Proc.  Zool.  Soc. 
1881,  p.  444)  I  stated  that  the  elytral  interstices  are  transversely 
rugose  throughout,  but  this  is  scarcely  correct ;   I  should  have 
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sftid  "  at  the  sides,"  as  the  space  near  the  suture  is  scarcely  visibly 
rugose ;  some  specimens  are  of  an  teneous  colour  above  with  the 
interior  of  the  punctures  metallic  green. 

Ck>I<ASP0S0MA  BALTI,  Sp.  U. 

Dark  blue  or  violaceous ;  thorax  with  feebly  rounded  sides, 
extremely  closely  and  strongly  punctured ;  elytra  of  nearly  similar 
sculpture,  the  sides  scarcely  rugose. 

Length  9-10  millim. 

Mas,  Head  strongly  punctured,  the  sides  rugose,  clypeus  rather 
more  finely  and  closely  rugose-punctate,  labrum  black ;  antennte 
entirely  bluish  black,  the  terminal  joints  strongly  widened ; 
thorax  not  very  strongly  convex,  the  sides  feebly  rounded,  the 
anterior  angles  acutely  pointed  in  shape  of  a  small  tooth,  the  disc 
extremely  closely  evenly  and  strongly  punctured,  the  punctures 
round  ««id  deep,  the  interstices  very  slightly  wrinkled  at  the  sides ; 
scutellum  broader  than  long,  punctured  at  the  base ;  elytra 
punctured  like  the  thorax,  the  punctures  very  closely  placed,  the 
interstices  slightly  rugose  at  the  sides;  penis  rather  slender, 
strongly  curved,  the  apex  triangularly  pointed;  anterior  tibite 
dilated  and  curved  at  the  apex. 

Hob,  Dar-es- Salaam,  E.  Africa. 

Allied  to  C,  kratUzi  Jac.,  but  less  shining,  the  upper  surface 
strongly  and  much  more  closely  punctured,  the  punctures 
of  the  thorax  and  the  elytra  equally  strong.  The  female  does  not 
seem  to  differ  from  the  other  sex  excepting  in  the  straight  and 
not  dilated  anterior  tibiie.  In  C,  variahile  Jac.  the  male  hajs  a 
strongly  convex  and  rather  dilated  thorax  and  the  el3rtra  are 
strongly  transversely  rugose  at  the  sides. 

€k>LASP060MA  ASPERATUM  Fairm.  (Ann.  Soc.  Ent.  Belg.  1902, 
p.  262). 

This  name  has  long  ago  been  used  by  Lef^vi-e  for  an  Indian 
species  (Oatal.  Eumolp.  1885,  p.  104):  I  therefore  alter  it  to 
C.  perrierij  nom.  n. 

CoLASPOsoMA  BBiRAENSE,  sp.  n.     (Plate  XYII.  fig.  10.) 

Dark  blue  below,  above  cupreous,  the  anterior  portion  of  the 
head  and  two  basal  spots  on  the  thorax  dark  blue ;  head  and  thorax 
densely  punctured  ;  elytra  finely  punctured,  the  sides  finely  trans- 
versely rugose,  the  sutural  and  lateral  margins  metallic  blue. 

Length  6-7  millim. 

Af€u.  Head  opaque,  finely  and  closely  punctured  and  granulate, 
flat,  without  depressions,  cupreous,  the  lower  portion  in  shape  of 
a  triangular  patch,  dark  blue,  this  colour  dividing  in  a  narrow 
line  the  cupreous  portion ;  labrum  piceous ;  antennie  with  the 
lower  five  joints  dark  fulvous,  the  basal  joint  above  and  the 
terminal  joints  piceous,  all  the  joints  with  the  exception  of  the 
first  slender;  thorax  strongly  transversely  convex,  the  sides 
strongly  rounded,  narrowed  anteriorly,  the  angles  not  produced, 
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the  disc  crowded  with  small  punctures,  which  at  the  sides  are  some- 
what confluently  rugose,  cupreous,  more  shining  than  the  head,  all 
the  margins  narrowly  dark  blue,  the  base  with  two  large  transverse, 
irregular  blue  patches ;  scutellum  dark  blue,  finely  punctured  at 
the  b£ise ;  elytra  without  basal  depression,  cupreous,  moderately 
shining,  the  suture  and  the  lateral  margins  dark  blue,  the  disc 
finely  punctured  in  rows  near  the  suture,  more  irregularly  so  at 
the  sides,  where  the  interstices  are  finely  transversely  wrinkled ; 
underside  and  legs  dark  violaceous  blue,  finely  pubescent,  the 
anterior  tibiae  slightly  curved  ;  femora  unarmed. 

Hah.  Beira,  E.  Africa  (-4.  Sheppard), 

This  species  is  not  difficult  to  recognise  on  account  of  its  system 
of  coloration  and  the  opaque,  non-impressed  head;  the  el^-tral 
lateral  rugosities  are  very  fine,  extend  to  the  apex,  and  are  finely 
pubescent  near  the  lateral  portion ;  the  female  has  much  shorter 
antennae  and  straight  tibiae,  but  does  not  difier  in  any  other  respect. 

COLASPOSOMA  MIRABILE,  sp.  n. 

Cupreous  below,  above  metallic  green,  sides  of  the  head  dark 
purple;  thorax  finely  and  subremotely  punctured,  with  six 
purplish  bands ;  elytra  strongly  and  closely  punctured,  the  sides 
transversely  rugose  and  with  a  longitudinal  costa,  each  elytron 
with  two  pui'plish,  broad,  longitudinal  bands. 

Length  5  millim. 

Fern.  Head  rather  closely  punctured  and  minutely  granulate, 
without  depressions,  the  sides  reddish  cupreous,  a  central  naiTOW 
line  at  the  vertex  and  the  clypeus  metallic  green  ;  labrum  black ; 
antenna?  with  the  terminal  joints  thickened,  black,  the  lower 
three  joints  fulvous,  the  following  two  greenish ;  thorax  rather 
short,  the  sides  moderately  rounded,  slightly  narrowed  anteriorly, 
the  disc  finely  and  rather  remotely  punctured,  metallic  green, 
the  sides  and  four  longitudinal  bands  dark  cupreous ;  scutellum 
finely  punctured,  cupreous ;  elytra  strongly  punctate-striate  near 
the  suture,  the  sides  strongly  transversely  rugose,  with  an  acutely 
raised  longitudinal  costa  from  below  the  shouldei's,  the  suture 
narrowly  and  a  broad  lateral  band  metallic  green,  rest  of  the 
surface  dark  cupreous;  below  cupreous,  finely  pubescent,  the 
anterior  femora  with  a  small  tooth. 

Hah.  Luitpoldkette,  E.  Africa. 

In  its  coloration  this  species  much  resembles  C.  viridiviikUium 
Baly,  but  is  of  much  less  convex  shape  and  smaller,  the  punc- 
tuation of  the  thorax  is  totally  different  and  also  its  coloration ; 
this  different  sculpturing  distinguishes  the  species  likewise  from 
G.  variahile  Jac.,  which  is  also  more  than  twice  as  lai^e.  I  unfor- 
tunately know  the  female  sex  only ;  the  male  is  probably  devoid 
of  the  elytral  costae. 

CoLASPosoMA  CYANEO-cuPREUM  Fairm.  Ann.  Soc.  Ent.  Fr.  ser.  6, 
vii.p  352(1887). 

C.JMiodi  Pering.  Ann.  S.  Afr.  Mus.  i.  p.  556  (1809). 
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LbPEVREA  FULVICOLU8,  8p.  n. 

Fulvous,  the  thorax  closely  and  strongly  punctured ;  elytra 
black,  closely  and  regularly  punctate-striate,  femora  with  al  niinute 
tooth. 

Length  4  miUim. 

Head  strongly  punctured,  fulvous ;  epistome  not  separated,  its 
anterior  margin  but  slightly  emarginate ;  antennae  filiform,  pale 
fulvous,  the  apex  of  the  terminal  joints  piceous,  the  last  four 
joints  slightly  thickened  and  shortened,  tliorax  about  one-half 
broader  than  long,  fulvous,  the  sides  rounded  and  obliquely 
narrowed  anteriorly,  the  anterior  angles  in  shape  of  a  small  tooth, 
produced  outwards,  the  posterior  ones  placed  rather  inwards,  the 
lateral  margins  forming  an  obscure  angle  at  the  base,  the  surface 
very  closely  and  strongly  punctured ;  scutellum  fulvous ;  elytra 
subcylindrical,  parallel,  black,  the  base  without  depression,  the 
disc  strongly  and  closely  punctate-striate,  the  interstices  at  the 
sides  rather  strongly  longitudinally  costate ;  underside  and  legs 
fulvous,  the  breast  sometimes  piceous,  the  femora  with  a  small 
tooth. 

Hah.  Umtali,. Natal  (C.  Barker). 

At  once  distinguished  from  any  other  species  of  the  genus  by 
its  coloration  in  connection  with  the  strongly  punctured  thorax. 
The  sexes  were  taken  t/i  coitu  by  Mr.  Barker ;  the  female  does 
not  differ  from  the  male  except  in  being  slightly  larger. 

EuBBACHTS  o'neili,  sp.  n. 

Obscure  violaceous  or  purplish,  the  basal  joints  of  the  antenn» 
and  the  tibiae  obscm-e  fulvous  or  piceous ;  thoi-ax  subglobular, 
very  finely  punctured  and  pubescent ;  elytra  of  similar  sculpture, 
clothed  with  short  silvery  pubescence  arranged  in  lines. 

Length  2J-3  millim. 

Head  closely  puncture<l  at  the  sides,  finely  strigose  at  tlie 
vertex,  the  interstices  sparingly  pubescent  and  minutely  granu- 
late ;  antennae  with  the  lower  seven  joints  fulvous,  the  rest  black ; 
thorax  strongly  rounded  at  the  middle,  the  apex  and  the  base 
constricted,  the  disc  sculptured  like  the  head  and  clothed  with 
very  short  silvei-y  pubescence;  elyti-a  with  the  shoulders  pro- 
minent, the  apex  rounded,  the  punctuation  much  finer  than  that 
of  the  thorax,  nearly  obsolete,  the  interstices  clothed  with  short, 
stiff,  silvery  hairs,  arranged  in  closely  approached  rows ;  femora 
strongly  toothed,  tibije  obscure  fulvous. 

Hob,  Grahamstown,  S.  Africa ;  on  Chrysocoma  tenui/olia 
(CompoeitiB)  {Rev.  J.  A.  O'Neil). 

A  pair  of  this  species  taken  "  in  coitu  "  were  kindly  sent  to  me 
by  the  Rev.  J.  A.  O'Neil.  The  insect  is  perhaps  more  nearly  allieil 
to  £.  chryeiUa  Gerst.  than  to  any  other,  but  it  is  devoid  of  the 
longer  stiff  silvery  pubescence  peculiar  to  that  sjjecies,  and  well 
distinguished  from  that  and  sevenil  other  closely  allied  species 
by  the  scarcely  perceptible  punctuation  of  the  elytra  in  connection 
with  the  sombi*e,  obscure  purplish  or  violaceous  colonition.     Weise 
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lias  lately  pointed  out,  and  rightly  so,  that  most  of  the  specieB 
described  under  Faettdocolaspis  belong  to  Eubrachya  Baly,  on 
account  of  the  concave,  not  convex,  anterior  margin  of  the  thoracic 
epistemum.  The  genus  therefore  requires  revision  when  the  types 
can  be  compared. 

ECHTRUSIA  CAPEN8IS,  Sp.  n. 

Ovate,  SBneous,  antennie  piceous,  apex  of  the  tibiie  fulvous ; 
head  and  thorax  finely  punctiu^,  punctures  of  the  latter 
elongate ;  elytra  sparingly  pubescent,  finely  punctured. 

Length  3  millim. 

Head  rather  flattened,  finely  and  closely  punctured,  apex  of  the 
epistome  triangularly  emarginate,  the  lower  joints  of  the  antennie 
obscure  cupreous,  the  terminal  five  joints  piceous,  strongly 
thickened;  thorax  about  one-half  broader  thsm  long,  strongly 
narrowed  anteriorly,  the  sides  nearly  straight,  the  margins  distinct, 
the  disc  closely  and  finely  impressed  with  elongate  punctures, 
which  are  more  crowded  at  the  sides ;  scutellum  transverse,  its 
apex  rounded  ;  elytra  ovate,  convex,  the  sides  strongly  rounded, 
the  lateral  margins  below  the  shoulders  oblique,  the  surface  finely 
and  closely  punctured  and  sparingly  pubescent ;  femora  strongly 
thickened,  unarmed,  prosternum  very  broad,  claws  bifid. 

Uab.  Dunbrody,  Cape  Colony  {Rev.  J.  A,  CJieU). 

I  have  received  a  single  specimen  from  the  Rev.  J.  A.  0*Nei), 
the  sex  of  which  is  uncertain.  It  is  the  second  species  of  the 
genus  established  by  Lef^vre,  and  difiers  from  the  type  in  being 
smaller,  in  having  (Ufferently  coloured  antennse  and  legs,  and  the 
thorax  impressed  with  elongate  punctures ;  it  is  possible  that 
the  elytra  in  the  specimen  before  me  are  partly  rubbed  as  regards 
the  pubescence.  The  broad  and  rounded  scutellum,  very  broad 
prosternum  and  mesostemum,  and  the  strongly  narrowed  thorax 
separate  the  genus  from  PaUena  and  allied  genera. 

SCELODONTA  RUGIPENNIS,  sp.  n. 

Dark  cupreous,  the  apical  joints  of  the  antennae  black  ;  thorax 
finely  transversely  wrinkled ;  elytra  confiuently  rugose-punctate, 
the  interstices  finely  costate  at  the  apex  with  single  white  hairs, 
sides  of  the  breast  densely  pubescent. 

Length  4  millim. 

Head  strongly  rugose,  the  vei-tex  with  a  central  groove,  supra- 
ocular sulci  very  deep  ;  antennas  vdth  the  lower  joints  cupreous, 
the  last  five  black,  strongly  widened  ;  thorax  scarcely  wider  than 
long,  the  sides  widened  at  the  middle,  the  whole  surface  finely 
ti-ansversely  wrinkled;  elytra  transvei-sely  depressed  below  the 
base,  narrowed  at  the  apex,  closely  confiuently  punctured  through- 
out, the  punctures  stronger  at  the  base  than  posteriorly,  the 
interstices  at  the  apex  with  a  few  short  costse  and  sparingly  pro- 
videtl  \\'ith  single  whitish  haii^;  parapleural  of  the  breast  clothed 
with  dense  whit^  pubescence. 
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•  H(ib.  Ifafa  Mountains,  Natal  (C,  Barker), 

Very  closely  allied  to  S,  sescplagicUa  Jac.,  likewise  from  Natal, 
but  without  any  elytral  spots  and  their  sculpturing  entirely 
irr^^ular,  not  arranged  in  rows,  the  flanks  of  the  thorax  also 
without  the  band  of  dense  pubescence  so  prominent  in  the  other 
species.     I  received  three  specimens  from  Mr.  Barker. 

SCELODONTA  LEFEYREI,  Sp.  n. 

Dark  cupreous,  pubescent,  the  antennae  (the  basal  joint  excepted) 
black ;  thorax  densely  transversely  strigose ;  elytra  strongly 
punctured  in  rows,  the  interstices  rugose  and  pubescent,  each 
elytron  with  five  fuscous  spots  2.2.1;  femora  dentate. 

Length  4  millim. 

Head  finely  rugose- punctate  and  sparingly  pubescent,  the  vertex 
convex  without  groove,  ocular  sulci  very  deep  and  broad ;  antennte 
black,  the  lower  three  joints  cupreous ;  thorax  tmnsverse,  of 
usual  shape,  strongly  transversely  strigose,  the  inter»tices 
sparingly  punctured  and  furnished  with  single  white  hairs, 
cupreous,  the  sides  with  a  very  obscure  fuscous  band  ;  scutellum 
pentagonal,  with  a  few  hairs;  elytra  obliquely  shaped  at  the 
shoulders,  deeply  and  closely  punctured  in  rows,  the  interstices 
ti-ansversely  rugose,  the  shoulders,  an  elongate  spot  at  the  middle 
of  the  base,  two  roundish  spots  placed  transversely  below  the 
middle  and  another  more  elongate  one  near  the  apex  at  the  sides, 
fuscous,  interstices  at  the  apex  costate,  sides  of  the  thorax  below 
and  of  the  breast  densely  pubescent ;  femora  with  a  very  short 
tooth. 

H€U>.  Beira,  E.  Africa  (A.  Sheppard), 

Nearly  allied  to  S.  vidua  Har.  and  S.  maculosa  Lef^v.,  but 
the  position  and  the  shape  of  the  elytral  spots  quite  different,  the 
pubescence  also  much  longer ;  the  longitudinal  elytral  depressions 
in  S.  vicina  are  also  absent  in  the  present  species,  of  which  I 
received  three  specimens  from  Mr.  Sheppard. 

Cheibidella,  gen.  n. 

Body  oblong,  pubescent ;  antennae  filiform,  the  third  joint  twice 
as  long  as  the  second ;  thorax  one-half  broader  than  long,  not 
widened,  with  distinct  lateral  margins,  the  angles  dentiform, 
surface  pubescent;  elytra  finely  punctured  in  rows,  closely 
pubescent,  femora  thickened,  the  anterior  and  posterior  ones  with 
a  strong  tooth,  tibiae  simple,  claws  appendiculate ;  prostemum 
very  narrow  between  the  coxae,  elongate,  anterior  margin  of  tlie 
thoracic  epistemum  concave. 

There  is  no  group  of  EwmclpidaB  into  which  the  present  genus 
can  be  satisfactorily  placed,  since  the  pubescent  upper  surface 
agrees  with  that  of  the  ffeteraspince,  in  which  the  posterior  tibise 
are,  however,  emarginate  and  the  claws  bifid  ;  in  the  Odontiono- 
phuB  the  claws  are  appendiculate,  but  the  intermediate  tibiae  are 
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emarginate  and  the  upper  surface  is  glabrous ;  the  genus  is  there- 
fore transitional  between  these  and  allied  groups. 

Cheijudella  zambebiana,  sp.  n. 

Fuscous  or  fulvous,  underside  black ;  head  and  thorax  clothed 
with  fine  grey  pubescence;  elytra  similarly  pubescekit,  finely 
punctured  in  closely  approached  rows. 

Length  5  millim. 

Head  finely  rugose,  the  epistome  not  separated;  eyes  ovate, 
entire ;  antennas  slender,  fulvous,  the  basal  two  joints  thickened, 
the  third  slightly  longer,  shorter  than  the  following  joints,  ter- 
minal ones  scarcely  thicker  ;  thorax  twice  as  broad  as  long,  of 
very  nearly  equal  width,  the  sides  rounded  at  the  middle,  slightly 
constricted  at  the  base  and  apex,  the  angles  not  produced,  the  di^ 
rather  convex,  black,  closely  covered  with  greyish  pubescence,  the 
interetices  finely  granulose  ;  scutellum  scarcely  broader  than  long, 
its  apex  obtusely  rounded  ;  elytra  not  wider  at  the  base  than  the 
thorax,  slightly  widened  posteriorly,  convex,  opaque,  closely  and 
extremely  finely  punctiu^  in  rather  ill-defined  rows  and  clothed 
with  long  gi-eyish  pubescence ;  underside  slightly  more  shining ; 
the  femora  rather  thickened,  the  anterior  ones  with  a  distinct 
tooth,  the  others  very  minutely  dentate. 

Hah.  Estcourt,  Natal. 

In  one  specimen  the  legs  are  black,  with  the  exception  of  the 
base  of  the  femora  which  is  fulvous  and  the  tarsi  are  feeble 
and  slender ;  but  in  another,  probably  the  male,  they  are  slightly 
broader. 

Casmenella,  gen.  n. 

Subelongate,  convex,  pubescent ;  antennas  filiform,  the  second 
joint  shorter  than  the  third;  thorax  twice  as  broad  as  long, 
slightly  constricted  anteriorly  and  posteriorly,  with  distinct  lateral 
margins ;  elytra  finely  punctured  in  rows,  pubescent ;  femora 
thickened,  the  anterior  with  a  distinct  tooth ;  tibite  scarcely  sili- 
cate, the  intermediate  slightly  emarginate  at  the  apex,  claws  bifid ; 
presternum  very  nanpw,  the  anterior  margin  of  the  thoracic 
episternum  concave. 

This  genus  will  enter  the  Heteraspinc^  of  Chapuis*  arrangement, 
and  is  very  nearly  allied  to  Casmena  Chap.,  but  difi'ers  in  the 
strongly  transverse  thorax,  the  much  shorter  femora,  and  the 
absence  of  the  long  tooth  with  which  the  posterior  femora  are 
provided  in  Casmena,  In  Casmena  the  thorax  is  scarcely  one- 
half  broader  than  long.  In  Casm^neUa  the  intermediate  and 
posterior  femora  have  a  very  minute  tooth,  but  that  of  the  anterior 
femora  is  well  developed. 

Casmenella  natalense,  sp.  n. 

Black,  opaque,  clothed  with  fine  white  pubescence ;  antennas 
fulvous,  thoracic  punctuation  finely  rugose  ;  elytra  with  very  fine 
rows  of  punctures  and  adpressed  whitish  hairs ;  legs  fulvous. 
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Var.  Legs  black,  the  base  of  the  femora  fulvous. 

Length  3-3^  miUim. 

Head  broader  than  long,  the  epistome  not  separated  from  the 
face,  eyes  large,  entire,  the  surface  finely  rugase,  clothed  with 
whitish  pubescence,  labrum  fulvous ;  antennae  long  and  slender, 
fulvous,  the  basal  joint  short  and  thick,  the  second  and  third 
subequal,  short,  the  others  elongate,  terminal  joints  slightly 
tipped  with  piceous ;  thorax  short,  quite  twice  as  broad  as  long, 
the  sides  feebly  rounded,  the  surface  sculptured  and  pubescent 
like  the  head ;  scutellum  subquadrate,  densely  pubescent ;  elytra 
convex,  subcylindrical,  black,  opaque,  closely  and  finely  punctured 
in  rows,  pubescent  like  the  thorax  ;  legs  fulvous. 

JIab.  Estcourt,  Natal. 

Nbrissella,  gen.  n. 

Oblong,  pubescent ;  head  elongate  ;  the  epistome  not  separated  ; 
antenn»  short,  the  tei-minal  joints  transversely  widened ;  thorax 
narrowed  anteriorly,  with  distinct  lateral  margins ;  scutellum  sub- 
quadrate,  its  apex  nearly  truncate ;  elytra  irregularly  punctured, 
closely  pubescent;  femora  thickened,  unarmed,  tibiae  dilated  at 
the  apex,  claws  bifid ;  anterior  margin  of  the  thoracic  epistemum 
concave ;  prostemum  broad. 

The  species  for  which  this  genus  is  proposed  will  best  find  its 
place  amongst  the  PseudocolaspincR  on  account  of  the  structure  of 
the  antennae,  pubescent  upper  surface,  non-emarginate  tibiae,  lifid 
claws,  and  the  shape  of  the  thoracic  episternum.  The  genus  differs 
from  Fseudocolaspia  proper  in  the  distinct  and  entire  lateral 
margins  of  the  thorax  and  unarmed  femora,  from  Palesida  Har. 
in  the  entirely  different  shape  of  the  head  and  thorax,  these 
differences  also  separating  the  genus  from  the  other  members  of 
the  group. 

Nebissella  curcuhoxoides,  sp.  n. 

Greenish  aeneous,  clothed  with  white  pubescence ;  antennae 
blackish,  head  and  thorax  closely  punctured  ;  elytra  subelongate, 
punctured  like  t^e  thorax,  clothed  with  long  whitish  pubescence. 

Length  4  millim. 

Head  elongate  and  narrowed  in  front,  convex,  without  any 
depressions,  closely  punctured,  with  short  pubescence  ;  the  epistome 
not  separated,  its  anteiior  margin  semicircularly  emarginate ; 
eyes  rounded,  entire ;  antennae  widely  separated,  inserted  below 
the  eyes,  not  ex:tending  to  the  base  of  the  thorax,  the  terminal 
five  joints  bluish  black,  transversely  thickened,  the  other  joints 
obscure  fulvous,  the  second  joint  thickened,  longer  than  the  third 
and  following  joint;  thorax  about  one- half  broader  than  long, 
narrowed  anteriorly,  closely  and  strongly  punctured,  and  clothed 
with  rather  long,  adpr^ssed,  white  hairs  ;  scutellum  broad,  its  apex 
nearly  trunicate;  elytra  slightly  wider  at  the  base  than  the  thorax, 
oblong,  nearly  parallel,  sculptui-ed  and  pubescent  like  the  thorax  ; 


268  JtR.  MAKTIN  JACOBY  ON  [Feb.  16, 

underside  and  legs  of  similar  sculpturing,  the  fii-st  joint  of  t^e 
anterior  tarsi  rather  strongly  dilated  (  d  ?) ;  the  lower  surface  of 
the  tarsi  covered  with  fulvous  pubescence. 

Hah,  Zambesi. 

The  general  appearance  of  this  small  species  is  not  unlike  that 
of  a  species  of  Curculionid  on  account  of  the  narrowed  and 
convex  head  without  the  slightest  division  or  groove ;  the  general 
colour  is  a  greenish  and  very  metallic  lustre  in  spite  of  the  white 


CflRYSOMELINiE. 

Alooala,  gen.  n. 

Body  ovate,  pointed  posteriorly,  apterous ;  antennae  filiform, 
palpi  slender ;  thorax  transverse,  narrowed  anteriorly,  the  sides 
oblique,  straight,  not  thickened  ;  scutellum  triangular ;  elytra 
slightly  wider  at  the  base  than  the  thorax,  punctate-striate,  their 
epipleurae  very  broad,  impubescent ;  legs  rather  feeble,  claws 
simple  ;  prast-emum  narrowed  between  the  ooxfle ;  mesostemum 
short,  quadrate  ;  metastemum  short  and  transverse ;  anterior  coxal 
cavities  closed. 

In  the  shape  of  its  thorax  this  genus  resembles  Melasoma,  from 
which  it  is  at  once  separated  by  the  filiform  antennae  ;  the  closed 
anterior  cavities  and  the  absence  of  wings  as  well  as  the  general 
shape  will  further  assist  in  the  recognition  of  the  genus,  of  which 
I  received  a  single  species  from  Dr.  Brauns. 

Algoala  fulvicollis,  sp.  n. 

Fulvous,  thorax  strongly  punctured  at  the  sides,  the  middle 
finely  punctate ;  elytra  greenish  aeneous,  strongly  and  closely 
punctate-striate. 

Length  5  millim. 

Head  rather  closely  punctured,  fulvous,  the  space  in  front  of 
the  eyes  strongly  thickened,  the  clypeus  more  finely  and  closely 
punctured,  more  or  less  distinctly  separated  from  the  face; 
antennae  scarcely  extending  to  the  middle  of  the  elytra,  fulvous, 
the  basal  joint  subquadrate,  the  second  small,  the  third  joint 
longer  than  the  following  ones,  terminal  joint  elongate  ;  thorax 
of  somewhat  variable  shape,  according  to  sex,  the  sides  rounded 
in  the  male,  more  straight  and  obliquely  narrowed  in  the  female, 
the  disc  sparingly  and  finely,  the  sides  closely  and  strongly 
punctured ;  scutellum  triangular ;  elytra  with  about  twelve  rows 
of  strong  punctures,  obscure  greenish  aeneous,  a  narrow  space  in 
front  of  the  lateral  margins  impunctate  and  slightly  convex ; 
underside  and  legs  fulvous. 

Hob,  Algoa  Bay,  Cape  Colony  {Dr,  Brauns), 

TiMARCHELLA,  gen.  n. 

Ovate,  apterous  ;  palpi  elongate,  cylindrical,  the  last  joint  sub- 
conical,  shorter  than  the  preceding  one ;  antennae  elongate,  robust, 
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the  basal  joint  thickened,  subqnadrate,  the  second  short,  third 
and  following  joints  nearly  equal ;  thorax  transverse,  convex,  the 
sides  strongly  rounded  and  widened  at  the  middle,  slightly  con- 
stricted at  the  base,  the  basal  margin  with  a  depression  at  each 
side,  anterior  margin  straight,  anterior  angles  obtuse,  posterior 
ones  distinct  but  not  produced,  the  surface  irregularly  punctured 
and  rugose ;  scutellum  trigonate ;  eljrtra  widened  at  the  middle, 
pointed  at  the  apex^  with  closely  arranged  rows  of  punctures,  the 
interstices  more  or  less  convex,  their  epipleune  broad,  non-pubes- 
cent ;  legs  slender,  the  tibiae  gradually  widened  and  sulcate,  third 
joint  of  the  tarsi  scarcely  lobed,  claws  simple ;  prostemum 
narrowly  elongate ;  mesostemum  short ;  metastemum  transverse 
and  very  short :  anterior  cotyloid  cavities  closed. 

As  will  be  seen  by  the  above-given  details,  the  insect  for  which 
this  genus  is  proposed  is  allied  to  Timarcha  and  Struniatophyma 
and  partly  to  Colaphus  and  CyrionitSy  but  with  the  last  two 
genera  it  has  only  a  somewhat  similar  appearance  in  common,  as 
the  closed  anterior  cavities  remove  the  species  from  these  groups. 
The  shape  of  the  palpi,  narrow  prostemum,  and  general  differences 
in  shape,  Ac,  separate  the  genus  from  the  two  first-named  genera. 
Potaninia  Weise  is  certainly  also  very  closely  allied,  but  is 
winged,  the  thorax  is  of  different  structure,  and  the  prostemum 
is  much  wider;  the  legs  also  differ.  (Tlie  insect  upon  which 
Weise  founded  his  genus  had  been  previously  desoj-ibed  by 
Baly  as  JKntomoscelis  osaameTiaU,)  Senienowia  Weise  agrees  with 
TimarcheUa  in  the  wingless  body,  but  as  the  author  says  nothing 
about  the  state  of  the  coxal  cavities  and  places  the  genus  near 
Chrysomela,  these  parts  are  presumably  open. 

TiMARCHELLA  BRAUNSI,  Sp.  U. 

Obscure  aeneous,  opaque,  the  antennae  and  legs  dark  fulvous, 
thorax  coarsely  punctured ;  elytra  closely  punctate-striate,  the 
interstice  longitudinally  convex. 

Length  6  millim. 

Head  finely  punctured,  with  an  elongate  triangular  fovea,  more 
or  less  fulvous  with  aeneous  gloss  ;  antennae  dark  fulvous,  extending 
to  about  the  middle  of  the  elytra  ;  thoi-ax  transvei*se,  convex,  con- 
stricted at  the  sides  near  the  base  and  to  a  less  extent  anteriorly,  the 
surface  unevenly  and  coarsely  punctured,  with  a  broad  but  rather 
obsolete  depression  at  the  base  near  the  posterior  angles,  the  lateral 
margins  slightly  thickened  ;  elytra  with  twelve  rows  of  closely 
placed  and  distinct  punctures,  the  interstices  slightly  (cJ)  or 
more  strongly  and  interruptedly  (  $  )  convex  ;  below  and  the  legs 
fulvous. 

Hob,  Willowmore,  Cape  Colony  {Dr,  Brauna), 

I  received  both  sexes  from  Dr.  Brauns;  the  male  organ  is 
slender,  subcylindrical,  and  strongly  pointed,  with  a  longitudinal 
sulcus  above ;  in  the  female,  the  elytral  interstices  form  short 
elongate  tubercles  near  the  suture  and  the  others  are  more 
distinctly  convex  than  in  the  male  ;  the  general  colour  is  a  dull 
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aeneous  shaded  to  fulvous  on  the  head  and  less  distinctly  so  on 
the  thorax. 

EXPLANATION  OP  PLATE  XVII. 


Fig.  1.  Lema  (Bthiopicay  p.  233. 

2.  L.  hitmeronotatay  p.  234. 

3.  Crwtoctphalus  tnhcoimeetens, 

p.  243. 

4.  C.  texplagiatutt  p.  246. 
6.  C.  heiraenais,  p.  2W. 

6.  C.  theppardi,  p.  24S2. 


Fig.   7.  Cnfptocephaltu  o'neUi,  p.  243. 

8.  Miopristis  o^neiliy  p.  236. 

9.  Bamia  irifaseiata,  p.  240. 

10.  ColasposoiHa  beiraen$e,  p.  26L 

11.  Menius  hrevicomis,  p.  251. 

12.  Eur^emus  geniculatuM^  p.  250. 


3.  The  Polychaeta  of  the  Maldive  Archipelago  from  the 
Collections  made  by  J.  Stanley  Gardiner  in  1899. 
By  Cyril  Crossland,  B.A.,  B.Sc,  F.Z.S.,  the  Gutty 
Laboratory,  St.  Andrews. 

[Received  December  16, 1903.] 
(Plates  XVni.  &  XIX.*  and  Text-figures  38-42.) 

Ch^etopteeid^  and  part  of  the  EuNiciDiS. 

Note. — It  was  at  first  intended  to  publish  these  results  as  part  of  Gardiner's 
*  Fauna  and  Geography  of  the  Maldive  Islands/  as  indicated  by  the  references  in  my 
paper  on  PhglloehnBtopterus  from  East  Africa  (P.  Z.  S.  1903,  vol.  i.  p.  169).  Since, 
however,  it  is  now  evident  that  a  great  simplification  of  the  literature  of  the  group 
can  be  made  by  publishing  the  two  accounts  together,  they  will  henceforth  appear 
under  the  one  title  shown  at  the  head  of  Part  III.  of  the  East-African  Polychsta 
{cf,  below,  p.  287). 

Genus  CHiETOPTERUS. 

The  species  of  this  genus  ai-e  difficult  to  determine  on  account 
of  the  numerous  very  imperfect  descriptions  published  and  the 
variability  common  apparently  to  all  the  Chaetopterida?.  Only 
the  European  species  has  been  at  all  fully  described  (by  Joyeux- 
Laffuie).  His  revision  of  the  species  is  for  the  above  reason  con- 
fined to  a  considei-ation  of  the  variations  of  the  European  form 
and  the  conclusion  that  they  all  belong  to  one  species,  C,  vario- 
pedatus.  Differences  in  the  number  of  the  segments  comprised 
in  the  three  body-regions  are  given,  but  possible  variations  in 
other  respects,  which  from  a  consideration  of  the  numerous  exotic 
species  set  up  may  be  important,  are  not  worked  out. 

Marenzellers  description  (6)  of  a  Chcetopterua  from  Japan  does 
not  figure  in  Joyeux-Laffuie's  literature  list,  nor  does  the  latter 
work  out  the  differences  in  the  set»  and  uncini  of  different  parts 
of  the  body  as  Marenzeller  does  for  his  species  C.  cautus,  I  have 
followed  Marenzeller's  method  with  C,  variopedatuSy  and  find  that 
his  description  of  the  setae  of  C  cautus  serves  perfectly  for  those 
of  C,  variopedaticSj  except  that  the  uncini  differ  slightly  in  size,  in 
corraspondence  with  the  siz3S  of  the  worms  (C,  caiUtis  is  about 
80  mm.  long,  C,  variopedaUia  about  115).     The  numbers  of  the 

•  For  explanation  of  the  Plates,  see  p.  286. 
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teeth  borne  by  the  uncini  diJSer  slightly,  but  are  also  variable. 
Uncini  from  the  hind  body  of  (7.  variapedcUus  which  Marenzeller 
examined  bore  11  or  12  teeth,  whereas  in  my  specimens  of  the 
same  species  the  corresponding  uncini,  though  larger,  bear  but 
8  or  9,  variation  thus  Affecting  not  only  the  uncini  of  different 
parapodia  but  those  of  entire  individuals. 

Slight  differences  in  the  form  of  the  long  setee  are  not  a  certain 
distinction  between  species.  Their  broad  ends  are  more  properly 
compared  to  leaves  than  to  spear-heads,  for  they  are  thin  and 
flexible  and  would  yield  to,  not  pierce,  the  surface  of  the  wall  of 
the  tube.  Their  appearance  may  therefore  be  altered  during 
examination  by  pressiure  and  bending. 

Only  well-marked  differences  in  the  set«  are  admissible  there- 
fore as  a  specific  distinction,  and  Marenzeller's  C,  oautiis  would  be 
regarded,  so  far  as  the  description  given  is  concerned,  as  a  variety 
of  C,  variopedattts  but  for  its  peculiar  tube,  which  has  three  or 
four  narrow  openings  at  either  end,  instead  of  the  simple  ending 
of  the  tube  of  C,  variopedatua.  As  this  peculiarity  was  found  in 
the  half-dozen  or  so  specimens  examined,  I  conclude  that  we  have 
here  a  true  species  whose  tube  only  is  as  yet  described. 

Joyeux-Laffuie  recognises  the  following  exotic  species  : — 

2*.  S  £<rS?Qfg.  }  I>^««^^^  ^«>°^  *"^  ^^«"^- 

3.  C.  capensis  Stimpson. 

4.  C,  hamattis  Schniarda. 

5.  C.  macropus  Schm. 

6.  C,  pergaine7Uaceii8  Cuv. 

Marenzeller  adds  to  these  : — 

7.  C,  appendicvlatvs  Gnibe, 

8.  C,  luteits  Stimpson, 

9.  C.  arUarcticus  Kbg., 

and  remarks  that  1,  3,  and  4,  and  2,  5,  and  8  ai*e  evidently  the 
same  species,  and  that  C.  antarcticus  =  C,  variopedatus,  a  fact 
lately  verified  by  Ehlers  in  the  *  Magalhaensisohen  Sammeli*eise/ 
l)e  St.  Joseph  gives  C,  pergamentaceus  as  a  synonym  of  C.  rario- 
pedalvs*.  American  authors,  however,  continue  to  use  the 
f(»rmer  name. 

We  obtain  thus  a  much  shortened  list  a.s  follows : — 

1.  C,  afer-capensia-hamatus. 

2.  C,  austrcdis-lutetcs-macropus, 

3.  C,  appeiidictdatits, 

4.  C,  cautus, 

5.  C.  variopedaius. 

Apparently,  in  former  days,  zoologists  considered  a  remote 
locaUty  a  complete  justification  for  describing  a  specimen  as  new 
without  any  comparison  of  its  structure  with  that  of  already 
known    species.      For    instance,   Schmarda    describes   together 

•  A  recent  examination  of  a  specimen  from  Woods  Holl,  Mas^.,  U.S.A.,  j?ivos 
indications  tbat  thin  may  be  a  distinct  variety  or  8i)ccics.    See  note  on  p.  276. 
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teeth  borne  by  the  uncini  differ  slightly,  but  are  also  variable. 
Uncini  from  the  hind  body  of  C.  variopedcUus  which  Marenzeller 
examined  bore  11  or  12  teeth,  whereas  in  my  specimens  of  the 
same  species  the  corresponding  uncini,  though  larger,  bear  but 
8  or  9,  variation  thus  affecting  not  only  the  uncini  of  different 
parapodia  but  those  of  entire  individuals. 

Slight  differences  in  the  form  of  the  long  setae  are  not  a  certain 
distinction  between  species.  Their  broad  ends  are  more  properly 
compared  to  leaves  than  to  spear-heads,  for  they  are  thin  and 
flexible  and  would  yield  to,  not  pierce,  the  surface  of  the  wall  of 
the  tube.  Their  appearance  may  therefore  be  altered  during 
examination  by  pressiu-e  and  bending. 

Only  well-mariced  differences  in  the  set«  are  admissible  there- 
fore as  a  specific  distinction,  and  Marenzeller's  C,  cautus  would  be 
regarded,  so  far  as  the  description  given  is  concerned,  as  a  variety 
of  C,  variopedatti9  but  for  its  peculiar  tube,  which  has  three  or 
four  narrow  openings  at  either  end,  instead  of  the  simple  ending 
of  the  tube  of  C.  variopedatus.  As  this  peculiarity  was  found  in 
the  half-dozen  or  so  specimens  examined,  I  conclude  that  we  have 
here  a  true  species  whose  tube  only  is  as  yet  described. 

Joyeux-Laffuie  recognises  the  following  exotic  species  : — 

2.  a  tZSqlg.  ]  Describetl  from  tubes  alone. 

3.  C,  capensis  Stimpson. 

4.  C.  hamcUus  Schmarda. 

5.  C.  macropus  Schm. 

6.  C.  pergaineiUacens  Cuv. 

Marenzeller  adds  to  these  : — 

7.  C.  appendiciUatus  Grubo, 

8.  C,  luteus  Stimpson, 

9.  (7.  aTitarctictis  Kbg., 

and  remarks  that  1,  3,  and  4,  and  2,  5,  and  8  are  evidently  the 
same  species,  and  that  C.  antarcticus  =  C.  var{o]7edatu8,  a  fact 
lately  verified  by  Ehlers  in  the  *  Magalhaensischeu  Samnielreise/ 
Y>e  St.  Joseph  gives  C,  pergamentaceus  as  a  synonym  of  C.  rario- 
pedaUis*,  American  authors,  however,  continue  to  use  the 
former  name. 

We  obtain  thus  a  much  shortened  list  a^*  follows : — 

1.  C.  afer-capensia-hamatus. 

2.  C.  au8tr(di84iUeic8-macropii8. 

3.  (7.  appendiculaius, 

4.  C,  caiUtis, 

5.  C,  variopedatus. 

Apparently,  in  former  days,  zoologists  considered  a  remote 
locality  a  complete  justification  for  describing  a  specimen  as  new 
without  any  comparison  of  its  structure  with  that  of  already 
known    species.      For    instance,   Schmarda    describes  together 

•  A  recent  examination  of  a  specimen  from  Woods  Holl,  Mass.,  U.S.A.,  j^ives 
indications  that  this  may  be  a  distinct  varietj'  or  npecies.    See  note  on  p.  276. 
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C,  haviatus  and  €.  macropus  without  contrasting  them  in  any 
way,  and,  indeed,  the  parts  he  described  in  the  one  species  he 
altogether  passed  over  in  his  description  of  the  other,  and  vice 
versa.  Such  descriptions  as  are  given  by  this  author  are  so 
obviously  inexact,  and  his  figures  without  explanations  so 
unintelligible,  that  the  whole  can  only  be  ignored.  Nos.  1  and  2 
are  therefore  struck  off  the  above -given  list. 

This  circumstantial  evidence  for  the  identity  of  the  above- 
named  species  with  that  of  European  seas  has  been  completed  by 
my  examination  of  a  specimen,  undoubtedly  of  the  latter  species, 
from  the  Cape  of  Good  Hope.  I  owe  this  opportunity  to  the 
kindness  of  Prof.  Mcintosh. 

Grube's  description  of  C.  cippendiculatus  is  exceedingly  short 
and  without  figures.  The  differences  from  C.  variopedaMis  are 
(1)  only  8  parapodia  in  the  first  body-region  ;  (2)  the  uncini  of 
the  tori  of  the  first  body- region  "  are  armed  with  about  20  very 
short  denticles."  As  Joyeux-Laffuie  shows,  (7.  variopedatue 
sometimes  has  only  8  parapodia  in  the  anterior  region,  and 
*^  about  twenty  "  teeth  to  the  uncinus  is  too  slender  a  distinction 
for  the  creation  of  a  new  species.  Whether  or  no  C.  (tppendi- 
cidatus  is  a  synonym  of  C,  variopedakis  cannot  at  present  be 
stated. 

We  conclude,  therefore,  that  the  genus  Chcetopterua  as  at 
present  known  contains  four  species,  including  the  two  new 
species  from  Gardiner's  collection,  distributed  as  follows : — 

1.  C,  variopedatus,     European  seas,  the  Straits  of  Magellan, 

the  Antilles,  North-American  coasts,  Cape  of  Good  Hope. 

2.  (7.  cautvs.     South  of  Japan. 

4    C  S"^""*'  }  '^^  **''''''''*'  ^^••^P*^*?*'- 

In  addition  are  many  species  partially  described,  which  may 
or  may  not  be  identical  with  C,  variopedcUvs  or  may  be  as  yet 
unknown  species.  The  former  is  the  more  likely  explanation, 
and  in  that  case  C,  variopedatus  has  been  recorded  from  almost 
the  whole  of  the  Northern  and  Southern  hemispheres. 

CHiETOPTERUS  LONGIMANUS,  sp.  U.      (Plate  XVIII.  figS.  1,  2.) 

With  eleven  ^^  thoracic"  parapodia,  of  which  the  1st  is  longer 
tha/n  the  2nd  and  llth  and  nearly  as  long  as  the  longeM,  the 
9<A.  Hind  body  short,  of  about  twenty  segments.  The  setce  of 
the  notopodia  of  this  region  have  flexible  ends,  Uncini  large,  dark 
brmvn  in  coUnir,  with  few  teeth. 

Otherwise  the  species  resembles  C,  variopedatus. 

Locality.  Suvadiva  Atoll,  the  Maldive  Archipelago,  30  fathoms. 
Rough  stony  bottom. 

The  single  specimen  is  a  male,  sperm-morulie  rendering  the 
hind  body  and  its  parapodia  an  opaque  white.  It  is  therefore 
pwhably  near  to  its  full  size,  though  its  total  length  is  but 
76  mm.    The  length  is  made  iipthus:  A,  15  mm.;  B,  24  mm.; 
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C,  37  mm.*  The  size  of  the  fore  body,  exclusive  of  the  parapodia, 
is  nearly  that  of  (7.  variopedatuSj  viz.  15  mm.  x  11  mm.,  while 
the  total  length  of  the  latter  species  is  about  115  mm. 

The  numbers  of  segments  composing  each  region  are  13,  5,  and 
22  respectively,  the  thirteen  segments  of  A  baring  eleven  para- 
podia  t.  The  cephalic  segments  and  their  eyes  and  tentacles  are 
exactly  as  in  (7.  variopedatus.  The  parapodia  differ,  however,  in 
being  longer,  and,  as  they  are  slender,  their  length  is  exaggerated 
in  appearance.  In  (7.  pariopedattts  the  1st  is  the  shortest  and 
the  7th  (sometimes  the  6th)  the  longest,  the  9th  or  last  being  a 
little  longer  than  the  1st.     In  C,  Umgiman%i8y  on  the  other  hand. 


Text-fig.  38. 


I.5-5I1 


iv:  3 1 


IX.  6  ffi.ya. 


XI.5i 


C.  9arioptdat%9,  C,  l<mgimanu$. 

Diagrammatic  representation  of  lengths  of  panpodia  of  the  body-region  A 
in  C.  variopedatuM  and  C.  longimanut, 
Roman  numerals  are  the  numbers  of  the  feet  whose  lengths  are  given  in  mm. 
The  inner  curved  lines  represent  the  outline  of  the  side  of  the  body,  the  outer 
angular  lines  the  curves  made  by  the  tips  of  the  parapodia.    Five  times  the 
natural  size,  but  the  whole  length  of  each  parapodium  is  not  drawn,  only  its 
excess  over  that  of  the  shortest  being  represented  by  the  horizontal  lines. 

the  1st  is  almost  as  long  as  the  longest — the  9th,  the  4th  being 
the  shortest  and  the  11th  slightly  shorter  than  the  9th.     This 
difference  between  the  two  species  may  be  shown  graphically  by 
the  diagrams  of  text-fig.  38. 
The  first  parapodium  is  thus  longer  than  the  last,  which  is 

*  I  follow  Joyeuz-Lainiie  in  his  definitions  of  the  three  body-regions  which  I 
designate  A,  £^  and  0  as  being  more  convenient  and  better  than  writing  Uieir  names 
in  full,  and  avoiding  such  terms  as  "  thoracic  "  and  **  abdominal." 

t  This  is  possible  in  an  extreme  variation  of  O.  tfariopedatut,  but  it  is  unlikely 
that  the  only  specimen  found  in  this  large  collection  should  be  such  a  rare 
abnormality. 
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never  the  case  in  C  variopedattis,  a  fact  not  alluded  to  by  Joyeux- 
Laffuie,  though  noted  by  Marenzeller  for  his  C.  cautua.    The  above 


Text-fig.  39. 


X/00. 

SetsB  of  hind  body  of  notopodia :  a,  of  0.  lon^manuSf 
b  A,  c,of  C.  variopedatus. 

measurements  are  slightly  larger  by  about  0*5  mm.  each  than 
those  given  for  C.  caiUus. 
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The  neuropodium  of  the  last  segment  of  A  is  a  low  straight 
ridge,  thus  differing  from  the  semicircxilar  flap  found  in  C  vario- 
pedatus.  Each  extends  about  one-third  across  the  body  (as  in 
C  variopedatu8\  and  its  uncini  are  conspicuous  by  their  brown 
colour. 

The  parapodia  of  the  regions  B  and  C  are  exactly  similar  to 
those  of  C,  variopeddtus. 

I  have  examined  in  detail  the  setee  of  C.  variopedatuSy  but,  in 
preference  to  repeating  what  is  there  stated,  refer  to  Maren- 
zeller's  description,  which  applies  equally  well  to  C,  variopedatus 
and  to  C.  cauttbs. 

In  C,  longimamis  the  long  setae  of  A  correspond  eicactly  to 
those  of  C,  variopedcUu^j  which  differ  from  those  figured  by 
Marenzeller  in  C,  cautua  only  in  that  the  more  slender-bladed 
8et»  of  the  last  notopodium  are  less  bent  at  the  junction  of  the 
leaf-like  expansion  and  the  shaft.  This  difference,  as  explained 
above,  is  probably  accidental.  Their  shafts  are  striated  longi- 
tudinally, and  their  thin  expansions  transversely  by  two  sets  of 
fine  lines,  as  described  by  Marenzeller  and  Schmarda. 

The  long  setae  of  the  hind  body  are  more  slender  than  those  of 
C,  variopedatus,  and  whereas  those  of  the  latter  terminate  in  a 
definite,  more  or  less  blunt  point,  those  of  the  former  have  slender 
flexible  prolongations  as  in  text-fig.  39  (p.  274).  Though  at 
first  sight  this  flexible  ending  appears  likely  to  be  accidental,  I 
find  it  to  be  a  constant  distinction.  It  is  figured  clearly  by 
Schmarda  in  both  his  C.  macropus  and  C,  hamatus,  though  in 
the  text  he  describes  the  setae  as  hooked.  This  is  not  so,  the 
flexibility  of  the  ending  causing  it  usually  to  be  bent  iu  a 
preparation. 

In  all  three  species  these  setae  are  of  two  kinds  (a  fact  not 
hitherto  noted  in  (7.  variopedatvs) :  the  first  sort,  with  blunt 
proximal  ends,  extending  from  the  body  into  the  notopodium  ;  the 
second,  much  thinner,  with  pointed  proximal  ends  which  overlap 
the  tips  of  the  first  kind,  and  extend  into  the  very  point  of  the 
notopodium. 

The  strong  setae  of  the  fourth  segment  of  A  number  16  on  eadi 
side.  They  differ  BUghtly  in  shape  from  those  of  C.  variopedatus 
(see  Plate  XVIII.  fig.  1  a,  h).  In  both  species,  however,  these 
setae  differ  among  themselves.  Their  number  in  my  specimens  of 
C,  variapedatua  is  from  18  to  20,  while  Joyeux-Laffuie  gives  15 
as  the  number  most  frequently  met  with*. 

The  variation  of  the  uncini  is  as  described  by  Marenzeller  in 
C.  eatUua  and  as  I  have  found  it  in  C.  variopedatus.  In  C.  longi- 
manus  they  are  remarkably  conspicuous  owing  to  their  dark 
colour,  except  in  the  ventral  halves  of  the  neuropodia  of  C,  where, 
aa  in  (7.  v€U'iopedakt8y  they  are  invisible  to  the  unaided  eye  t. 

*  It  does  not  seem  to  have  been  noticed  by  earlier  authors  that  the  setv  of  para- 
podiam  4  A  are  not  merely  strengi^hened  bat  that  shafts  as  well  as  heads  are  flattened 
in  C.  variopBdatug,  as  also  in  C.  longimanu»  and  C.  Umffipes. 

t  In  Joyenx-Laffuie's  monosraph  it  is  not  stated  that  uncini  occur  in  the  neuro* 
podium  of  the  last  segment  m  A.  Marenzeller  describes  them  in  C.  eautus  and  I 
find  them  in  C  variopedatiu.    In  C.  longimanus  they  are  visible  to  the  naked  eye, 

18* 
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The  following  table  gives  the  sizes  of  the  uncini  in  the  four  species 
known  *  : — 


C.  variop^dattu 
Maretueller. 


l.U.t.eu«,podiumofA.{:}}S^:«       J^^, 
2.  let  neuropodium  of  B  . .  I      


3.  Lateral  tori  of  C  . 

4.  Ventral  tori  of  C  . 


•llOX-046 
•08X*026 


7  or  8 

8  or  9 


•uix-ois 


I    -oeix-ois 

•061 X -021 


i  rarely  12 


C.  longimanuM.   |        C  longipes. 


Position  on  body. 


Sixein 
mm. 


No.  of 
frect 
teeth. 


ftj.«  ;«     No.  of 
I  teeth. 


mm. 


C.  cauint 
Harenzeller. 


Size  in 
mm. 


No.  of 
freef 
teeth. 


1.  Last  nearopodium  of  A  J  'ISl  X  '06  '  6  or  7  ';  Absent. 


'2. 1st  neuropodium  of  B...,  'llX'O^ 


3.  Lateral  tori  of  C 


{■.itx-o^: 


t)6X-026 


6     !   046X024 


1.  Ventral  tori  of  C •06x*025    7  or  8  i  •O32X-012 


4 
4  or  5 


•OWX-036 


'()e4x-036 


rarely  7 
rarely  7 


f     8. 

7  smaller     *;    rarelr 

I  ,  ^9  or  10 


The  deep  brown  uncini  of  the  last  segment  of  A  in  C,  Umgi- 
7nnnu8  are  thus  larger,  and  the  remainder  are  as  large  as  the 
corresponding  ones  of  C.  variopedcUua  in  spite  of  the  smaller  size 
of  the  body  of  the  former  species.  The  numbers  of  the  teeth  are 
smaller.     In  4  of  the  table  above  their  shape  is  the  same  for  both 

*  In  the  only  American  specimen  I  have  been  able  to  examine,  uncini  of  latertl 
tori  of  C  have  10-12  teeth,  of  ventral  tori  16-18.  Perhaps  this  species,  C.  prrga* 
vientaeeu8f  may  he  shown  to  be  distinct  when  more  material  is  examined. 

t  Following  Marenzeller  in  leaving  out  of  the  reckoning  the  last  mdimentar}* 
tooth  which  may  or  may  not  be  developed. 

Although  the  uncini  of  diff^ent  individuals  are  variable  (ef.  my  measurements 
and  those  by  Marenzeller),  the  variations  are  in  all  specimens  of  the  four  species  in 
the  same  direction,  the  sizes  in  all  the  columns  getting  smaller  towards  the  bottom, 
the  numbers  of  the  teeth  greater.  De  St.  Joseph,  who  examined  only  three  speH« 
mens,  also  gives  an  incomplete  list  of  measurements  of  uncini,  which  measurements 
are  all  slightly  different  from  my  own  and  those  given  by  Marenzeller. 
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Apecie8,  but  in  1  and  3  of  the  table  the  back  of  the  uncinus  is 
more  curved  than  in  (7.  vctriopecUUfia  (flee  PI.  XVIII.  fig.  2),  being 
thus  very  like  MarenzeUer's  figure  for  that  of  C.  catUus, 

The  tube  of  (7.  longimanus  is  exactly  like  that  of  C,  vario- 
pedatvs  in  its  material.  Its  shape  <&c.  cannot  be  determined  from 
the  fragment  available. 

CH.fiT0PTEBU8  LONOiPES,  sp.  n.     (Plate  XIX.  figs.  1,  2.) 

Of  smaU  size.  No  neuropodium  to  the  last  parapodiwm  of  the 
first  body-region.  Third  body-region  of  few  aegmentSj  which  bear 
large  and  peculiarly  shaped  notopodia. 

Otherwise  the  species  is  like  C,  variopedatua  in  its  main  lines. 

Locality,  Fadiffolu,  Maldive  Archipelago,  15  fathoms.  Bottom 
of  coral  and  stones. 

The  body-regions  are  made  up  as  follows : — 

A.  3  mm.  x  2  mm.  (exclusive  of  parapodia),  with  9  parapodia, 

the  fourth  pair  of  which  bear  stronger  setae. 

B.  4  mm.  long,  with  wings,  sucker,  and  3  fans  as  usual. 

C.  2|  mm.  long,  with  9  parapodia. 

The  specimen  is,  for  a  Chcetopterus,  very  small,  being  only 
9*5  mm.  long  (exclusive  of  the  last  pair  of  notopodia,  which  add 
about  1  mm.)^  and  the  shortness  of  the  region  C  may  be  due  to 
immaturity. 

Unfortunately  the  tube  was  not  obtained. 

The  cephalic  region  is  as  in  (7.  variopedatua. 

The  fint  and  last  parapodia  of  A  are  very  short,  being  0*5  and 
0*75  millimetre  long  respectively,  the  first  being  thus  shorter 

Text-fig.  40. 


Diagrmmmatic  section  of  hind  body  of  C.  huffipe*,  showing  prot>ortioiif 
of  the  pAimpodia. 

than  the  last,  as  in  C,  vctriopedalus.  They  inci*ease  regularly  in 
length  up  to  the  sixth,  which  is  2  millimetres  long.  The  lant  lias 
no  trace  of  a  neuropodium,  and  there  is  no  ridge-like  rudiment 
of  the  neuropodia  of  the  preceding  segments. 

The  notopodia  of  the  i-egion  C  ai-e  remarkable.     They  are  very 


278  MR.  CYRIL  CRUSSLAXD  OX  THE  [Fcb.  16, 

long  (up  to  2*5  mm.  anteriorly),  narrow  at  their  bases,  and  broad 
diste^y.  In  correspondence  with  this -the  outer  divifiion  of  the 
neuropodium  is  found  on  the  body- wall,  not  on  the  basal  part  of 
the  notopodium  as  in  the  other  species  (text-fig,  40,  p.  277).  The 
neuropodial  cirri  of  G.  variopedcUus  are  not  present  in  C.  Umgipes, 
The  notopodia  project  vertically  upwards,  each  in  contact  with 
its  fellow  above  the  back,  giving  this  region  of  the  body  a  striking 
appearance.  The  first  six  are  long,  but  posteriorly  they  become 
short  and  directed  in  a  line  with  the  axis  of  the  body.  The  ventral 
halves  of  the  neuropodia  are  as  usual. 

The  setae  of  A  resemble  closely  those  of  (7.  variopedatus,  but 
are  fewer  and  stouter  in  proportion.  Each  notopodium  contains 
fibout  20,  as  against  60  in  C.  variopecUihis.  Their  variations  in 
shape  and  stoutness,  in  correspondence  with  their  positions,  are 
also  as  in  this  latter  species.  The  nine  ventral  sette  of  the  fourth 
notopodium  of  A  ai*e  broadened,  but  remain  of  a  light  brown 
colour.  Their  ends  are  of  the  usual  shape,  but  they  are  all  more 
strongly  striated  and  roughened  than  are  those  of  C.  variopedcAuB 
or  even  of  C,  lon^mantts,  in  spite  of  their  very  much  smaUer  size 
(PI.  XIX.  fig,  2). 

For  the  description  of  the  uncini  I  refer  to  the  table  given 
(p.  276)  and  to  the  figure  1,  PI.  XIX,,  and  its  explanation. 

PHYLLOCHiETOPTERUS  ACICULIGBRU8,  Sp.  n.   (PI.  XVIII.  figS.  3-7.) 

Definition, — Of  large  size.  Gill-region  of  ttoo  (or  three)  segments 
only.  With  eight  strong  setce  in  4th  foot,  and  numerous  slender 
setce  in  tJte  conical  notopodia  of  the  third  body-region, 

Glosely  allied  to  P.  major  Glap, 

The  species  is  of  large  size  for  a  member  of  this  genus,  being 
7  mm.  broad.  The  greater  part  of  the  hind  body  is  unfortunately 
missing.  It  is  thus,  at  any  rate,  as  large  as,  if  not  larger  than, 
P,  major  Clap. 

The  head  is,  as  usual  in  Chsetopterids,  mainly  formed  by  the 
peristomium,  besides  which  the  prostomium,  though  distinct,  is 
insignificant.  Fig.  3,  PI.  XVIll.,  gives  its  shape  and  relation- 
ships. I  do  not  find  eye- spots  developed.  The  peristomial  collar 
is  well  developed,  though  low  on  the  doi'sal  side,  and  the  second 
smaller  pair  of  tentacles  are  seen  to  be  continuous  with  it.  The 
long  tentacles  are  lost.  In  all  Phyllochsetopterids  they  are  very 
readily  thrown  oflT,  and  special  precautions  are  necessary  to  ensure 
their  preservation. 

The  region  A  is  1 1  millimetres  long  by  7  broad,  including  the 
parapodia,  of  which  there  are  nine  pairs.  They  are  longer  and 
more  tapering  than  in  the  other  species,  more  like  those  of  the 
same  region  in  Ghcpiopterus,  The  fourth  notopodium  contains 
^ight  thickened  setse  of  a  brown  colour,  proximally  s-trongly  striated 
but  without  other  markings.  This  number  is  very  remarkable, 
P,  gracilis  being  the  only  species  formerly  known  which  pos- 
besfecs  more  than  one     No  other  species  has  more  than  three^  or, 
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abnormally,  four*  Their  shape  is  shown  in  PI.  XVIII.  fig.  4,  the 
end  being  slightly  hollowed  out  between  the  two  points.  The 
8et»  of  this  region  vary  considerably  in  form  and  strength.  The 
figure  (PL  XVIII.  fig.  5)  shows  the  sliapes  found  in  the  fifth  and 
in  the  last  feet  of  this  r^^on.  The  nuijority  are  like  "  a,"  but  in 
the  fifth  foot  are  found  dorsally  a  few  of  a  more  slender  kind  (6). 
In  the  last  foot  most  of  the  setae  are  more  slender  (c),  and  some 
have  narrow  and  slightly  bent  heads  (d). 

The  region  B  consists  of  two  *  segments,  both  of  which  bear 
the  usual  type  of  "  gill,"  which  are  here  proportionately  small, 
directed  horizontally  and  outwards,  and  flattened  against  the  dorsal 
surface  of  the  body  (PI.  XVIII.  fig.  6,  not).  Each  gill  consists  of 
a  dorsal  part,  bifid  at  the  tip,  and  a  more  laterally  placed  mem- 
branous triangular  flap  (PI.  XVIII.  fig.  6,  giU).  The  median  half 
of  the  bifid  notopodium  contains  about  40  capillary  sets  which  do 
not  project,  this  large  number  being  unusual  in  the  genus.  The 
whole  gill  is  delicately  membranous,  and  white  in  colour,  in 
contrast  to  the  darker  (in  spirit)  glandular  and  muscxilar  portions 
of  the  body.  The  neuropodial  tori  are  very  large  and  muscular 
(PI.  XVIII.  fig.  6,  neur,d,),  and  only  in  the  case  of  the  left  neuro- 
podium  of  the  second  segment  does  its  characteristic  division  into 
a  dorsal  and  a  ventral  pert  occur.  In  this  case  the  two  parts 
lie  directly  one  above  the  other,  as  also  throughout  the  region  C 
(PI.  XVIII.  ^g.  6,  neur.d,  &  neur.v.);  cf.  also  P.  gardineri 
(PI.  XIX.  fig.  5)  and  the  other  species  of  the  genus. 

In  all  the  species  of  this  genus  the  anterior  part  of  the  body  is 
very  glandular,  but  not  usually  conspicuously  so  beyond  the  limits 
of  tiie  region  A.  In  this  species,  however,  we  have  (1)  glandular 
ridges  in  front  of  the  first  gills  (PI.  XVIII.  ^g.  6,  gL) ;  (2)  from 
the  centre  of  each  semicircular  neuropodial  torus  springs  a  long 
glandular  cirrus  which  arches  over  the  back.  The  second  segment 
appears  to  be  without  these  glandular  appendages,  which  are,  I 
beUeve,  unique  in  the  genus. 

Of  the  region  0  only  twelve  segments  are  present,  but  probably 
they  are  very  numerous,  as  in  A  mcyor.  In  all  the  species  of 
this  genus  this  region  is  muscular  only  on  the  ventral  surface. 
Dorsally  there  is  but  a  very  delicate  membrane  between  the  large 
cavity  of  the  gut  and  the  exterior,  the  region  being  thus  of  a  dense 
black  colour  dorsally  and  laterally,  in  consequence  of  the  pigmen- 
tation  of  the  gut- walls.  This  very  fragile  dorsal  surface  is  usually 
ringed  by  narrow  bands  of  muscle  at  each  pair  of  parapodia,  but 
in  this  species  these  muscles  are  scarcely  visible  externally.  The 
very  small  notopodia  are  conical,  and  contain  about  nine  long, 
bent  setffi  (text-fig.  41,  p.  280),  the  leaf-like  ends  of  which  project 

*  As  in  P.  nuijor  Clap,  perhaps  a  third,  gill-less,  segment  shoald  be  reckoned  as 
belonging  to  this  region,  but  whether  ClaparMe's  contentions  in  favour  of  so  doing 
apply  to  P.  aeimligenu  I  am  nnable  to  sa^^the  iforip  being  broken  at  this  point. 
The  matter  is  of  very  small  importanee  ip  any  case,  the  parapodia  of  this  third 
segment  being  like  those  of  the  region  C  in  both  species. 
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(PI.  XYIII.  fig.  6  and  text-fig.  41),  the  presence  of  this  number 
being  a  peculiarity  shared  only  by  P«  daparedL  In  all  the  other 
species  tiie  notopodia  of  C  are,  as  in  P.  gardineri^  davate  pi^iillft 
containing  a  single  seta. 

Text-fig.  41. 


xie/t 

Side  Tiew  of  a  nofcopodiom  of  PkyUockmtopUru$  mei*ulig§rm§, 
«»setie;  m** muscle. 

The  neuropodia  are  of  fair  size,  though  much  smaller  than 
those  of  the  gill-bearing  region.  Their  uncini  are  as  shown  in 
PI.  XVIII.  fig,  7. 

Although  the  tube  is  unfortunately  missing,  the  facts  of  the 
large  size  of  the  worm  and  that  but  one  specimen  was  collected 
make  it  almost  certain  that  it  is  straight  and  occurs  singly. 

Locality,  Mamaduvari,  South  Mahlos  Atoll,  the  Maldive  Archi- 
pelago.    Prom  the  reef. 

PHYLLOCH^fiTOPTERUS  QARDIXERI,  sp.  n.      (Plate  XIX.  figS.  3-7.) 

This  species  is  too  closely  related  to  P.  elioti  {P,  Z.  S.  1903, 
vol.  i.  p.  172)  for  a  concise  definition  to  be  possible.  It  is  readily 
separable,  however,  by  its  much  larger  size. 

The  collection  contains  a  single  complete  and  beautifully 
preserved  specimen,  but  the  tube  is  missing. 

The  species  is  of  rather  larger  size  than  the  majority  of  this 
genus,  measuring  2'5  mm.  across  the  anterior  body-region. 
The  head  is  of  the  same  breadth,  or  nearly  so,  as  the  suooeeding 
segments,  the  peristomial  collar  being  but  slightly  developed. 
The  proBtomium  is  large  and  bears  two  very  distinct  eye-spots 
(PI.  XIX.  fig.  3).  The  region  A  bears  15  stumpy  dorsally- 
directed  parapodia.  Their  setaa  are  like  those  of  Chast€pten»$^ 
but  their  ends,  as  in  the  other  species  of  Phyllochcetoptenu 
examined  by  me,  are  thicker  and  more  strongly  striated.  The 
fourth  notopodium  contains  three  strong  light  brown  sets,  the 
flattened  shape  of  which  (PI.  XIX.  fig.  4  a)  recalls  that  of  the 
corresponding  setae  in  Chakopterus,  These  are  straight,  but  some 
of  the  ordinary  slender  setae  of  this  parapodium  are  bent  (PI.  XIX. 
fig.  4  6).  The  majority  of  the  setae  of  this  region  are  of  the  usual 
form,  but  the  last  segment  carries  some  wMdi  are  bent  at  the 
head  a«  shown  in  fig.  4  c,  PI.  XIX. 

The  fii*st  three  segments  of  the  region  B  are  muscular  even 
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dorsally,  but  the  remainder,  like  all  those  of  the  region  C,  ai*e 
very  delicate  dorsally,  black,  and  annulated  by  the  rings  of  muscle 
which  surround  the  body  at  each  pair  of  parapodia,  as  mentioned 
above. 

This  region  consists  of  24  segments.  Its  parapodia  are  pro- 
portionally much  lai^ger  than  are  those  of  the  former  species. 
The  gills  are  of  the  usual  structure,  the  lower  flap  being  large 
and  continuous  with  the  ventral  part  of  the  neuropodial  torus 
(PI.  XIX.  fig.  5,  gill,  v.neur.).  The  dorsal  ramus  of  the  noto- 
p(idium  contains  six  slender  setae,  with  delicate  club-shaped  ends 
which  do  not  project. 

In  the  first  segment  of  this  region  the  gill-flap  is  not  developed 
nor  is  the  neuropodial  torus  divided.  In  the  remaining  segments, 
however,  the  dorsal  part  is  small  and  placed  in  front  of  and  below 
the  upper  edge  of  the  ventral  part  (PI.  XIX.  figs.  5  &  6).  The 
imcini,  as  in  the  region  C,  are  triangular,  with  very  minute  teeth, 
which  are,  however,  distinctly  visible  under  a  4-inch  objective 
(PI.  XIX.  fig.  4  d). 

The  notopodia  of  the  region  C  are  small,  projecting  vertically 
from  the  dorsal  surface.  Each  is  a  clavate  papilla  containing  one 
striated  seta,  the  leaf -like  head  of  which  half  projects  (PI.  XIX. 
fig.  7).  The  figure  is  of  an  optical  section,  showing  the  prolon- 
gation of  the  coelom  round  the  seta,  which  is  covered  by  the 
delicate  coelomic  epithelium. 

As  in  the  case  of  the  preceding  species,  its  size  and  the  fact 
that  but  one  specimen  was  collected  indicate  that  it  inhabits  a 
straight  tube  occurring  singly. 

LaealUy,  Dredged  off  Minikoi  Atoll,  the  Maldive  Ai-chipelago. 


Genus  Hyalixoecia. 

Htalincecia  camiouixa  Grube.     (Plate  XIX.  figs.  8-11.) 

This  species,  first  described  by  Grube  from  Semper's  Philippine 
collections,  was  dredged  from  the  following  localities  in  the 
Maldives. 

North  Mal^  Atoll  ..  27  faih.  Sand,  shell,  aiid  nibble.  2  large  speciuiens. 

„  „       ...  20  „  Broken  shells.  2  smaller. 

„  „       ...  26  „  Dead  coral  and  sponge. 

8.  NiUndu    80  „  Hard.  6  hirge. 

„  86  „  Hard  sand.  Numerous,  small. 

Kolumadulu 85  „  Weed  and  sand.  2  large,  2  small. 

Mahlos  20  „  Sand  and  rubble.  1  krge. 

Felidu    26  „  Coral  rubble.  1  large. 

Fadiffolu   22  „  Weed,  sand,  and  stones.  6  large. 

Mikdumadulu 28  „  1  lai^  and  1  small. 


Tlie  smallest  tubes   measure   3  cm.  x  0*15   cm.,   the  largest 
4*5  cm.  X  0*25  cm.     They  ai-e  slightly  curved  and  a  little  thinner 
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Text-fig.  42. 


[Feb,  16, 


B 


A.— First  (and  modified)  foot  of  Hyalincecia  eamiguinay  shewing  ringing, 
modifications  of  setae  and  seta-sac,  Up,  Ac     X  65. 

B.— A  foot  of  Hyaliiuzcia  eamiguina^  from  about  the  middle  of  the  body. 

X66. 
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at  that  end  to  which  the  worm's  head  is  directed.  Their  resem- 
blance to  quills  is  increased  by  the  presence  of  delicate  membranous 
rings  inside  at  intervals. 

Grube's  figures  give  the  general  appearance  of  the  body,  though 
the  peristomial  segment  is  not,  in  these  specimens,  so  incon- 
spicuous, nor  do  the  palps  show  themselves  anteriorly  below  the 
htmtal  tentacles.  His  figure  of  the  dental  apparatus  is  not  quite 
accurate,  especially  in  the  peculiar  bending  of  the  mandibular 
forceps.  The  figure  (PI.  XIX.  ^g,  8)  gives  their  shajpe,  which  is 
that  usual  in  this  group.  The  darker  shading  indicates  the 
restriction  of  brown  chitin  to  small  portions,  the  main  mass  of 
the  plates  being  calcareous.  The  end-plates  of  the  lower  jaws  are 
in  young  specimens  a  r^ular  oval,  in  the  older  notched  as  in 
PI.  XIX.  fig.  9,  and  later  the  two  distal  points  become  still  more 
prominent. 

The  modifications  of  the  feet  and  setsa  are  those  typical  of  this 
group  and  genus  (see  text-fig.  42),  the  only  features  characteristic 
of  the  species  being  (a)  the  acicular  setffi,  whose  ends  curiously 
resemble  a  miniature  machinist  s  key ;  (6)  the  comb-setae,  whose 
teeth  are  shortened  and  rounded  as  shown  in  fig.  10,  PI.  XIX. 
This  appearance  is  not  due  to  wear,  being  found  invariably  in  all 
the  numerous  combs  of  both  anterior  and  posterior  feet. 

PI.  XIX.  fig.  11  represents  three  of  the  special  setae  of  the  first 
three  parapodia.  Only  one  of  the  three  shows  the  characteristic 
"  incomplete  articulation,"  and  hoods  over  the  hooked  points  may 
or  may  not  be  present. 

The  dorsal  cirrus  is  well  developed  until  the  gill-region  is 
reached,  when  it  somewhat  suddenly  decreases  in  size  {cf,  text- 
fig.  42,  A  &  B). 

Genus  Onuphis. 

Onuphis  holobranchiata  Marenzeller  *. 

Three  well-preserved  but  very  small  specimens  (1  mm.  wide) 
were  collected  (1)  by  breaking  up  stones  on  the  reef  of  Minikoi 
Atoll ;  (2)  from  5-7  fathoms  in  the  southern  part  of  the  lagoon 
of  the  same  atoll ;  (3)  dredged  off  Mahlos  Atoll,  from  23  fathoms, 
bottom  rubble  and  sand.  This  distribution,  from  shore  to 
20  fathoms,  coincides  with  that  found  in  East  Africa, 

The  hind  end  of  all  the  specimens  is  wanting,  as  is  the  case  in 
aU  others  hitherto  collected. 

These  specimens  are  now  colourless,  and  so  show  the  small 
reddish  eyes  in  the  lateral  position  given  by  Marenzeller,  which 
are  hidden  by  the  general  body  pigmentation  in  the  African 
specimens. 

The  gills  here  begin  on  the  first  segment,  as  is  normal  in  the 
species. 

*  "  Sa<](japaiii8cbe  Anneliden/'  Dcnkschr.  k.  Aktd.  d.  Wibs.  Wien,  xli.  (1879). 
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As  in  all  previous  Collections  the  tube  was  not  obtained,  an 
interesting  fact  seeing  that  the  modifications  for  the  tubiodous 
habit  are  as  well  marked  here  as  in  any  species  of  this  group* 

It  is  remarkable  that  this  widely-ranging  species,  occurring  as 
it  does  between  tide-marks  and  down  to  23  fathoms,  should  be 
absent  from  Semper's  Philippine  and  from  the  '  Challenger ' 
collections.  Since  its  collection  in  the  south  of  Japan  in  1876  I 
find  no  mention  of  its  occurrence  until  Gardiner  brought  it  from 
the  Maldives  in  1900  and  I  from  East  Africa  in  1902. 

Lately  Prof.  Mcintosh  has  published  an  account  of  a  form  from 
70-200  fathoms  off  the  Canadian  coasts,  which  he  doubtfully 
identifies  with  this  species  *,  hinting  that  further  researches  may 
prove  its  identity  with  0,  gntbei  Marenz.  and  Nothria  ienuUetis 
Mcl.t 

Genus  Lysioice. 

Lysidige  collaris  Gr, 

This  very  widely  distributed  form  is  here  represented  by  only 
two  specimens,  one  from  the  reef  of  Manadu  Atoll,  the  other 
dredged  from  25  fathoms,  bottom  hard  rock,  off  S.  Nilandu  Atoll. 
Both  specimens  are  of  a  fair  size. 

Ehlers  remarks  on  the  possibility  that  the  L,  coUaris  of  the 
Indian  Ocean  may  be  the  same  as  the  Mediterranean  species  of 
this  genus.  A  comparison  of  all  available  Indian  Ocean  specimens  t 
with  four  European  §  of  Lysidice  7i inetia  shows  that  the  species 
are  certainly  very  closely  allie<l. 

The  proportions  and  form  of  the  body  are  the  same  exactly, 
viz.  of  nearly  iinifonu  diameter  from  the  head  onwards  and  flat 
below,  strongly  arched  above. 

I  am  indebted  to  Prof.  Mcintosh  for  the  following  description 
of  the  colour  of  L.  nbietta  when  alive.  It  is  strikingly  like  that 
characteristic  of  the  Indian  Ocean  form  l| : — 

"  Head  is  pile  brownish,  dappled  with  pUe  dots,  the  nuchal 
border  being  rather  darker.  The  first  three  segments  ai-e  tinted 
of  a  deeper  bi'own  hue  than  the  rest  of  the  body  and  dappled  with 
pale  spots.  The  fourth  segment  Ls  pale  anteriorly,  and  this  makes 
a  contrast  with  the  preceding.  In  some  the  posterior  border  of 
this  segment  is  brownish  and  speckled  with  white  dots,  in  others 
it  is  white  as  is  also  half  the  succeeding  (Ehlers).  A  specimen 
trawled  off  Sark  had  only  a  white  patch  between  the  eyes  instead 
of  the  usual  white  belt  on  the  5th  segment.      The  coloration 

•  Annals  &  Mag.  Nat.  HUt.  ser.  7,  vol.  xii.  1903,  p.  162. 

t  *  Challenger/  vol.  xii. 

t  Viz.  the  above  Maldivan,  five  from  Eavt  Africa,  one  brought  from  the  Scycbellci 
by  Dr.  E.  P.  Wright. 

§  Two  large  specimena  given  to  me  by  Prof.  McInto«h  and  collected  by  him 
between  tide-mark«  in  Guernsey  and  two  small  one«  puroha^  from  Naples. 

il  CrossUnd,  "The  Marine  Fauna  of  Zanzibar,"  P.  Z.  S.  1903,  vol.  i.  p.  169. 
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indicated  (brownish  with  pale  dots)  stretches  to  the  20th  or  25th 
segment  and  fades  into  the  general  brownish  iridescence  of  the 
body." 

llie  prostomium  is  of  characteristic  shape  and  size  in  both,  but 
a  constant  difference  is  found  in  the  median  notch  of  its  anterior 
border,  which  is  much  less  deep  in  L,  ninetta.  In  that  species 
the  short  cone-shaped  tentacles  do  not  reach  its  anterior  border, 
while  those  of  L.  coUaria  which  are  more  gently  tapered  extend 
a  little  beyond  it,  and  the  characteristic  crescentic  or  kidney- 
shaped  eyes  of  the  Indian  Ocean  form  are  replaced  by  round  or 
oval  ones  in  that  of  the  Mediterranean  and  Channel. 

The  dental  apparatus  and  especially  the  very  characteristic 
plates  of  the  lower  jaw  form  a  striking  feature  common  to  both 
species.  The  feet  and  setae  also  afford  no  distinction,  as  though 
the  articulated  pieces  of  the  compound  setae  appear  a  little  longer 
in  the  European  form,  this  feature  varies  widely  in  specimens 
from  the  Indian  Ocean. 
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EXPLANATION  OF  THE  PLATES. 
"For  Itttering^  9se  below. 

Platb  XVIII. 

Fig.  1.  ChatopUruM  longimama  (p.  272).  Two  of  the  thickened  and  flattened  setc 
of  the  4th  foot,  showing  the  extreme  forms  met  with  in  the  ftame  bundle. 
X70. 

2.  Uncini  (a)  from  inner  half  of  nearopodial  torus  of  C ;  (&)  from  outer  half  of 

the  same ;  {c)  from  the  neuropodial  torus  of  last  foot  of  A-    All  X  350. 

3.  PhvUochatopterus  aciculigerus  (p.  278).     Dorsal  view  of  head  and  fore  part 

m  body.    The  lon^r  tentacles  are  lost.     X  10. 

4.  The  point  of  one  of  the  acicula  from  the  4th  foot     X  70. 

6.  Seta  of  the  region  A : — a  &  6  from  the  6th  foot ;  e  &  d  from  the  last.    X  70. 
a  is  the  normal  form  in  the  6th  foot,  but  dorsally  are  a  few  like  6.    In  the 
last  foot  most  are  like  c,  others  like  <2,  and  a  few  like  a. 

6.  The  mid-body  (region  B)  together  with  adjoining  segments  of  A  A  C.     X  10. 

7.  An  uncinus  from  the  ventral  division  of  the  fifth  nenropodium  of  C.     X  3oa 

Plate  XIX. 

Fig.  1.  Chatopterus  lonffipe$  (p.  277).  Uncini  from  various  feet : — a  A  b  two 
uncini  situated  near  toother  on  the  first  neuropodial  torus  of  B ;  c  from 
an  outer  and  d  from  an  mner  torus  of  C.     X  360. 

2.  Strong  wtie  from  the  4th  foot  of  A.     X  70. 

3.  Phyllochatopterut  gardineri  (p.  280).    Dorsal  view  of  head  and  anterior 

se^ents.    The  specimen  is  a  little  contracted.     X  10. 

4.  Various  setsB : — a,  from  the  4th  foot  of  A ;  5,  a  bent  seta  from  the  same ; 

Cy  from  the  last  foot  of  A  ;  dy  an  undnns  from  the  first  neuropodiura  of  H. 
a,  6,  A  c,  X  70 ;  rf,  X  860. 
6.  Drawing  of  an  excised  segment  of  the  region  B,  as  seen  from  in  front, 
showing  parapodial  gills,  black  gut,  epithelium,  Ac.     X  10. 

6.  Ventral  view  of  three  segments  of  mid-body,  showing  relative  positions  and 

sizes  of  the  parts  of  the  neuropodia.     X  10. 

7.  One  of  the  clavate  notopodia  of  the  region  C  as  seen  in  optical  longitudinal 

section.     X  70. 

8.  HifalincMa  eamiguina  (p.  261).    Upner  jaw-plates.    The  darker  shading 

represents  brown  chitin,  the  lighter  calcareous  matter.     X  60. 

9.  One  of  the  lower  paw-plates  of  a  larger  specimen.     X  60. 

10.  Group  of  four  kmds  of  setae,  from  a  parapodium  near  the  hind  end  of  the 

worm.    (The  combs  are  often  much  more  numerous.) 

11.  Group  of  special  sete  in  situ  from  the  2nd  foot.     X  320. 

Explanation  of  the  Uttering, 

cos.=coelom. 
<2.<rt7.==dorsal  ciliated  groove. 

<jr.=gut. 
^t7/.= triangular  membranous  flap  between  the  noto-  and  neuropodia. 
^/.= glandular  apparatus  adjoining  the  gills. 
M.^mus«le. 
neur.d.—  7  ^^^^  ^^^  ventral  parts  of  the  neuropodia. 

not, »  notopodium. 
jptfrf.=periRtomial  collar. 
pro. = prostomium . 
5^.4= fourth  parapodium. 
«.=seta. 
^3— second  pair  of  tentacles. 
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4.  The  Marine  Fauna  of  Zanzibar  and  British  East  Africa, 
from  Collections  made  by  Cyril  Crossland  in  the  Years 
1901  and  1902.— The  Polych»ta.  Part  III.*  With 
which  is  incorporated  the  Account  of  Stanley  Gardiner's 
Collection  made  in  the  Maldive  Archipelago  in  the 
Year  1899.  By  Cyril  Crossland,  B  A.,  B.Sc,  F.Z.S., 
the  Gtktty  Laboratory,  St.  Andrews. 

[Received  December  15, 1903.] 
(Plates  XX.-XXII.t  and  Text-figures  43-66.) 

Genus  Eunice. 

The  species  fall  into  the  following  groups,  of  which  A  contains, 
the  greater  part  of  the  genus : — 

A.  Generalised  species  witb  tentacles  of  moderate 

length,  jaws  of  normal  form  and  constitution, 
gills  well  developed  in  the  adult,  and  sets  of  the 
usual  kinds. 

0.  Gills  continue  to  hind  end  of  the  body. 

L  Gills  bejipn  about  feet  3  to  8,  complex  but 
small  in  proportion  to  size  of  bo^y. 

a.  Quadripartite  proetomium,  gills  of  up  to 

ao  filaments,  and  characteristic  setse ...    J7.  aphroditoit,  p.  288* 

b,  Bitid  prostomium,  gills  of  about  8  fila- 

ments, and  setee  ofquite  general  form .    E,  gruheif  p.  288. 
2.  Gills  begin  between  feet  16  and  20,  attain 
ta  from  4  to  10  fikments  anteriorly  but 
are  simpler  posterioriy.    Sets  of  general 

form J?,  a/m,  p.  289. 

Q.  Gills  occur  only  on  the  anterior  third  of  the  body. 
1.  Begin  about  6th  to  9th  feet.    Body. 

form  characteristic    J7.  cocctwM,  p.  297. 

B.  Forming  tubes  of  characteristic  structure  and  ^ 

material.  Otherwise  very  like  members  of 
group  A. 

1.  Compound  setae  with  sword-shaped  articulated 

Sieces  anteriorly,  sickle-shaped  posteriorly  ...    J?,  tuhifex,  p.  303. 
compound  sets  of  the  1  atter  lorm  E.  Jlorida  na  &.  E.  tih  iana, 

E.  conglomerans  %  A  E.  gunneri  (=  amphiheliitf  &c.). 
(These  arc  the  remaining  species  of  the  group.) 

C.  With  long  tentacles,  large  gills  beginning  before 

the  10th  foot,  three-hooked  acicular  sets,  and 
nuurkedly  asymmetrical  jaws. 
a.  Head  nearly  as  brood  as  the  rest  of  the  body, 
tentacles  deeply  annulated,  jaws  strong 
and  chitinous. 

1.  Gills  confined  to  anterior  part  of  the 

body •^•. E.  mwrrajfiy  p.  310. 

2.  Gill8  continued  to  near  anus  E,  antennata,  p.  312. 

•  For  Part  I.,  see  P.  Z.  S.  1903,  vol.  i.  p.  169 ;  Part  II.,  1903,  vol.  ii.  p.  129. 

t  For  explanation  of  the  Plates,  see  p.  330.  ^ 

t  It  is  not  suggested  that  this  grouping  is  necessarily  of  more  than  temporary 
utility,  but  it  is  certain  that  in  a  natural  system  the  larger  groups  cannot  be 
separated  by  one  character  alone,  as  has  hitherto  been  attempted.  Reations  for 
laying  less  emphasis  upon  characters  eniployed  for  the  major  divisions  by  earlier 
workers  are  given  among  the  notes  on  variation  of  the  species  described  below. 

§  These  three  species  are  from  Ehlers'  'Florida  Anneliden,*  1887.  E.  eon^ 
qlomerans  is  very  near  to  E*  tubifex,  and  is  distinguished  from  all  other  £unicids 
by  its  compound  sets. 
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/3.  Head  small,  tentacle^  smooth,  jaws  delicate  and 

calcareous  B.  i$uKca,  ^.  ZIB, 

The  remaining  species  of  this  group  are  E.  vittata  *, 
J5?.  omata  f  ,  S.  rubra  J. 

D.  Body  of  characteristic  form,  bearing  gills  of  one 

filament    posteriorly  ;    )aw-apparatiis    highly 
specialised.    Comb  and  acicnlar'setsB  absent    ...    E.  gicilientUy  p.  323. 
In  the  absence  of  a  complete  account  of  27.  tekizo' 

hranehia    Clp.,    this    species  (including  J?. 

Itueodon  Ehl.  as  a  variety,  see  below)  is  the 

only  member  of  the  division. 

E.  Of  generalised  structure  but  gills  absent. 

1.  J.w^pp«,ta.ofnormdform  {  ^'^jJi^  C^'iS?: "' 

2.  Jaw-apparatus  somewhat  resembling  that  of 

E.ticilienaU ^T.  «i«t<i»/«ii»  Ehl.,  p.  326. 

jV.  halfouriana  McI.  (as  E.  1)  and  iV'.  hrevis  Ehl.  (loc. 
cit.)  are  the  remaining  species  certainly  known. 

Eunice  aphboditois  Pallas. 

Eunice  aphrodiUns Mcintosh,  'Challenger,*  xii.  p.  282;  Gravier, 
Nouv.  Arch,  du  Mus.  Paris,  1900,  p.  224. 

A  single  specimen,  the  posterior  end  of  which  is  in  process  of 
regeneration,  from  Goidu  Reef,  Maldives.  The  body  is  of  very 
nearly  the  same  width  throughout,  viz.  2  cm.  inclusive  of  parapodia 
and  setse. 

It  should  be  noted  that  in  spite  of  the  lai^e  number  of  their 
branches  the  gills  are  quite  small,  not  covering  any  appreciable 
part  of  the  dorsal  surface  of  the  body.  The  articulated  piece  of 
the  compound  setaa  has  been  nearly  always  lost,  but  when  present 
it  bears  two  hooks,  and,  like  the  acicular  seta,  corresponds  exactly 
with  Mcintosh's  figm'es  from  the  Australian  specimen  obtained 
by  the  *  Challenger.*  The  dorsal  bundle  of  setsB  corresponds  with 
Gravier's  account  in  the  disproportionately  small  number  and 
the  long  slender  points  of  the  capillary  setie,  and  in  the  number, 
characteristic  shape,  and  granular  surface  of  the  combs.  Since 
these  two  points  were  not  given  by  Mcintosh,  and  smaU  variations 
of  the  jaw-plates  are  not  of  systematic  importance,  the  only 
certain  foundation  for  Gravier's  var.  djiboutiensis  is  the  third 
very  small  tooth  found  between  the  longer  two  of  the  articulated 
pieces  of  the  compound  and  acicular  setse.  This  difference  is 
hardly  sufficient  to  warrant  the  addition  of  a  third  name,  especially 
in  view  of  the  variation  in  the  shape  of  these  teeth  noted  in  the 
*  Challenger '  specimens. 

Eunice  orubbi  Gravier.         

Eunice  grubei  Gravier,  Nouv.  Arch,  du  Mus.  de  Paris,  1900, 
p.  258. 

Only  three  fragmentary  specimens  occur — two,  small,  3  mm. 

*  «  J?,  limota  Ehlers,  Borstenwurmer. 

t  Andrew,  P.  U.S.  Nat.  Mns.  xiv.  1891,  p.  277.    "  Annelids  of  N.  Carolina." 
I  EhlerB,  *  Florida  Anneliden.'     Resiilts  of  dredging  by  U.S.  Survej-  fiteamfr 
•Blake,' 1887. 
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wide,  from  10  fathoms  in  Wasin  Harbour,  East  Africa;  and  one, 
larger,  6  mm.  wide,  dredged  oflf  N.  Male  Atoll,  Maldives,  from  35 
fathoms,  bottom  sand. 

This  species  is  nearly  related  to  the  two  following,  but  is  readily 
distinguished  from  E,  afra  by  the  early  commencement  of  the  gills, 
and  from  E,  coccinea  by  their  persistence  to  the  end  of  the  body,  i 

The  specimens  correspond  very  closely  and  in  detail  with  the 
account  given  by  Gravier. 

The  body  is  flat  anteriorly,  immediately  behind  the  bucaU  seg- 
ment, though  arched  dorsally  behind.  The  shortness  of  the 
segments  immediately  following  the  head  is  also  a  feature  of  note. 

In  the  smaller  specimens  the  annulation  of  the  tentacles  is  not 
so  easily  seen  as  in  the  larger.  These  also  differ  in  the  jaw- 
apparatus,  which  in  the  younger  are  delicate  and  calcareous,  in 
the  adult  dark  brown.  The  ends  of  the  lower  plates,  however, 
remain  white,  thus,  as  in  their  shape,  exactly  resembling  those  of 
E,,flaceida. 

The  forms  of  the  other  plates  call  for  no  remark,  and  the 
following  are  the  formulae  of  their  teeth: — 6—7  :  6+8  —  8  and 
5—5  :  7-1-7  —  9;  the  latter  corresponding  closely  with  that  given 
by  Gravier. 

The  gills  usually  begin  at  the  third  foot,  but  in  the  two  East- 
African  specimens  rather  later,  viz.  at  the  seventh  or  eighth. 

It  is  impossible  not  to  regard  with  great  doubt  the  distinction 
drawn  by  Gravier  between  this  species  and  Grube's  E.  longicirris 
from  Suez.  The  annulation  of  the  appendages  varies  in  distinct- 
ness in  these  specimens,  in  the  largest  of  which  it  can  be  made 
out  in  the  anterior  dorsal  cirri  as  in  Grube's  species.  The  length 
of  the  tentacular  cirri,  which  in  Grube's  specimen  reach  to  the 
anterior  border  of  the  prostomium,  may  be  abnormally  great, 
though  in  one  of  these  the  cirri  reach  well  beyond  the  anterior 
border  of  the  buccal  segment.  When  a  complete  specimen  is 
examined  it  is  seen  to  be  true  for  these,  as  for  Grube's  example, 
that  most  of  the  gills  reach  scarcely  half  the  length  of  the  dorsal 
cirrus.  The  larger  anterior  ones  anteriorly  are  of  about  the  same 
length,  which,  allowing  for  a  reasonable  amount  of  variation, 
corresponds  with  both  Grube's  and  Gravier's  accounts. 

However,  the  brevity  of  the  latter  gives  enough  uncertainty  to 
justify  the  creation  of  a  new  name  for  these  specimens,  until 
Grube's  work  can  be  verified  and  completed. 

Eunice  afra  Peters.     (Plate  XX.  figs.  1-5.) 

Eunice  eoUarie  Grube,  Annulata  Semperiana ;  Gi'avier,  Nouv. 
Arch,  du  Mus.  de  Paris,  1900,  p.  251. 
Eunice  perrieri  Gra\'ier,  loc.  cit.  p.  232. 
Eunice  mutabiUs  Gravier,  loc.  cit.  p.  245. 
For  other  synonymy  see  Ehlers,  Nachr.  zu  Gott.  1897  *, 
This  species,  among  the  least  specialised  of  the  genus,  besides 

*  In  a  note  on  this  species  just  received,  Dr.  A.  Willey  gives  E.  paupera  Or,  as 
yet  another  8ynonym. 
Proc.  Zool.  See.— 1904,  Vol.  I.  No.  XIX.  19 
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Leing  of  very  wide  geographical  distribution,  adapts  itself  to  a 
varied  habitat. 

In  Eafit  Africa  the  specimens  were  collected  as  follows : — 

Two  large  examples  280  mm.  x  10  mm.  over  all,  from  the 

interstices  of  coral,  low  spring-tide  level,  Chumbe  Island, 

Zanzibar  Channel. 
Nine,  mostly  of  similar  size,  from  the  sand  of  Chuaka  Bay, 

Zanzibar. 
One,  170  mm.  x  4  mm.,  from  muddy  sand,  lowest  tide-level. 

Prison  Island,  Zanzibar  Channel. 
One,  incomplete  but  apparently  oi-iginally  of  the  same  size, 

dredged  from  10  fathoms,  Wasin  Harbour. 

In  the  Maldives : — 

Two  of  fair  size  and  two  smaller,  with  fragments,  from  the  reef 
at  Hulule,  Male  Atoll.    . 

Half  a  dozen  small  specimens  and  fragments  of  a  larger  from 
breaking  up  stones  on  Minikoi  reef,  six  fair-sized  from  the  lagoon 
sand,  one  from  decaying  beach-sandstone,  and  three  dredged  from 
5-7  fathoms  in  the  southern  parts  of  the  lagoon  of  the  same 
atoll. 

Fragments,  in  some  cases  doubtfully  identified,  from  Goidn  reef, 
oflf  Mahlos  Atoll,  in  4  fathoms  and  22  fathoms,  the  latter  from 
among  Polyirema  and  stones ;  from  30  fathoms  with  a  rough  stony 
bottom  oflf  Suvadiva ;  and  on  Minikoi  reef  specimens  were  found 
in  sand  under  boulders. 

From  Funafuti  (collected  by  Gardiner) : — Two  specimens,  one 
from  the  outer  reef,  the  other  from  the  mangrove-swamp. 

From  the  Seychelles  (collected  by  Dr.  E.  P.  Wright,  of  Dubhn, 
in  1868.  The  specimens  were  kindly  lent  to  me  by  Prof. 
Mcintosh): — Two  specimens  of  good  size,  6  mm.  and  4  mm. 
wide. 

The  species  is  thus  recorded  from  almost  every  part  of  tlie 
Indo- Pacific  area,  from  the  Red  Sea  to  the  Philippines,  and 
occurs  in  almost  every  kind  of  habitat. 

The  examination  of  this  large  number  leads  to  some  modi- 
fication of  former  accounts  which  were  based  on  one  or  two 
specimens  only. 

The  colour  of  the  living  animals  is  somewhat  variable,  the  round 
or  oval  wliite  spots  and  the  collar  on  the  fourth  setigerous  segment 
(the  origin  of  Grube's  name  *'  coUaria  ")  being  often  absent  or  but 
partially  and  irregularly  developed.  The  two  specimens  collected 
together  on  Chumbe  Idand  differ  in  this  respect  from  each  other, 
and  form  the  above  arrangement  which  has  hitherto  been  regarded 
as  specific.  The  ground-colour  of  both  is  a  light  yellow-brown, 
interrupted  in  the  one  case  by  uniformly  8catt^«d  minute  white 
dots  alone,  in  the  other  irregular  transverse  blotches  of  white  are 
added.  In  neither  is  there  any  collar.  The  tentacles  are  banded 
alternately  with  brown  and  white,  and  the  feet  Ac.  are  white. 
The  specimen  from  Wasin  is  similar,  but  the  white  blotches  are 
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more  clearly  marked,  and  on  (setigerous)  segments  three  and  four 
entirely  displace  the  brown  pigment,  thus  forming  a  very  con- 
spicuous collar.  An  irregular,  broad,  longitudinal  band  extends 
from  the  base  of  the  median  tentacle  to  the  posterior  border  of 
the  first  setigerous  segment.  The  tentacles,  nuchal  and  dorsal 
cirri,  feet,  and  ventral  surface  are  white  or  nearly  so. 

The  Chuaka  specimens  were  described  in  my  notes  as  having  a 
colour  resembling  that  of  cocoa,  with  small  irregular  marks  of  a 
yellowish  white.  The  tentacles  are  banded  with  white,  and  the 
feet  &c.  are  whitish  as  above. 

The  above  contrast  more  or  less  markedly  with  the  appearance 
of  the  single  smaller  specimen  from  Prison  Island.  This  had  a 
dark  red-brown  ground-colour,  approaching  that  of  chocolate, 
which  throws  up  vividly  the  white  spots,  which  are  here  somewhat 
larger  and  more  definite  in  outline  than  in  most  specimens,  and 
the  collar,  which  occupies  segment  five.  The  parapodia  and  their 
appendages,  the  tentacles  and  the  edges  of  the  palps  are  yellowish 
white.  Gills  bright  red  as  usual.  A  white  mark  encircles  the 
base  of  the  middle  tentacle  and  thence  extends  to  the  back  of- the 
prostomium. 

According  to  Peters,  the  original  example  of  the  species,  like 
those  examined  by  Ehlers,  was  devoid  of  markings. 

So  far,  then,  from  the  ooUar  being  a  principal  distinction  of  this 
species,  it  is  more  often  absent  than  present  *. 

In  all  cases  the  colour  dies  out  posteriorly  or  is  retained  only  in 
the  intersegmental  grooves. 

In  the  Maldive  specimens  the  pigmentation  cannot  be  certainly 
made  out.  A  fragment  of  a  specimen  of  this  species  has  been 
observed  to  emit  a  strong  blue  phosphorescence  at  night. 

The  general  appearance  and  proportions  of  the  body,  which  are 
very  approximately  constant  and  fairly  characteristic  of  the  species, 
have  not  yet  been  described  in  detail.  The  nearly  cylindrical 
anterior  end  is  but  slightly  nairower  than  the  broadest  part  of  the 
anterior  half  of  the  body,  the  positicm  of  which  is  from  about  the 
eighth  to  the  twelfth  setigerous  segments  t.  Further  back  still, 
near  its  middle,  the  body  expands  again,  becoming  slightly  broader 
yet  (see  text-fig.  43,  p.  292,  and  its  explanation). 

The  segments  immediately  following  the  buccal  are  not  markedly 
longer  than  those  composing  the  rest  of  the  anterior  third  of 
the  body  (PI.  XX.  figs.  1  &  2).  The  first  four  or  five  parapodia 
are  irather  ventrally  placed,  so  that  a  narrow,  flat  surface  is 
enclosed  between  them,  and  the  body  is  strongly  arched  dorsally 
(see  side  view  of  anterior  end,  PI.  XX.  fig.  2)  at  about  the  twelfth 
segment,  the  parapodia  are  completely  lateral,  and  the  vex^tr^l 
surface  becomes  more,  the  dorsal  less  arched.  Further  back  still 
both  surfaces  become  nearly  flat,  the  body  sometimes  being  quite 

*  It  is  often  absent  also  in  Ly$idice  eollaHst  as  noted  a)i>OTe,  and  in  Butniee 
fMciata,    Ehlers,  Nacfar.  txx  Gott.  1897. 

t  In  an  cases  "sHifferous  segment "  is  meaot^  a  method  of  reckoning  free  from 
ambigaity. 

}9* 
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ribbon-like  throughout  the  posterior  twa  thirds  of  its  length. 
Text-fig.  43  represents  sections  of  the  body,  drawn  to  scale  and 
illustrating  these  changes  of  shape. 

Text-fig.  43. 


a 


ijjp 


8(*rieii  of  sections  of  the  body  of  H,  afia,  drawn  to  scale  to  niostrate  the  changfs 
of  shape  in  passing  fipom  the  anterior  to  the  posterior  end. 

0.  Section  of  bnocal  segment. 

b,        „      of  fourth  setigerous  segment. 

r.         „       at  beginning  of  gill-region,  i,  e.  segment  22. 

d.  „       at  the  midme  of  the  body. 

e,  „      about  2  inches  before  the  anus. 

Prepared  from  a  good-sited  specimen  from  Choaka. 

Gravier's  figure  of  the  prostomium  and  anterior  end  of  the 
body  is  apparently  from  an  abnormally  contracted  specimen.  The 
two  lobes  of  the  former  always  divei^  more,  the  peristomium  is 
longer  and  less  swoUen,  and  the  tentacular  cirri  do  not  take  so 
remarkably  lateral  a  position  (compare  figs.  1,  2,  <fe  3,  PI.  XX.). 

According  to  Grubie's  tables*  this  species  belongs  to  that  sub- 
division of  the  genus  characterised  by  the  possession  of  tentacles 
devoid  of  jointing;  but  Gravier,  while  quoting  this  without 
comment,  figures  indications  of  ringing.  The  fact  is  that  though 
in  most  specimens  the  tentacles  appear  smooth  at  first  sight,  more 
or  less  ringing  is  sometimes  quite  obvious  t  and  can  always  be  made 
out  with  care.  The  middle  unpaired  tentacle,  which  is  from  three 
to  four  times  the  length  of  the  prostomium,  is  considerably 
longer  than  the  other  four,  which  are  of  about  the  same  leng^. 
Too  great  reliance  on  Grube*s  tables  in  this  matter  alid  in  the  size 
of  the  gOls  leads  to  the  separation  of  these  specimens  into  two 
or  three  species,  as  was  done  by  Gravier,  the  validity  of  whose 
species  will  be  considered  later. 

The  jaws  (text-fig.  44,  p.  293)  show  no  characteristic  feature,  and 

*  Gmbe,  Mitth.  nber  die  Familie  der  Enniceen. 

t  In  0.  ^.  two  of  the  nine  Chnaka  specimens,  and  the  Prison  Island  and  Wasin 
examples.    It  is  clear  too  in  one  of  those  from  the  Seychelles,  bat  not  in  the  other. 
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further  vary  considerably  in  the  numbers  of  the  teeth  they  bear, 
as  evidenced  by  the  following  formube  ♦  : — 


(1) 

4-5. 

7+4-8. 

2) 
(3) 

6-7. 

7+6-9. 

4-5. 

6+4-7. 

(4) 

4-5. 

8  +  5-9. 

(5) 

4-4. 

7  +  6-11 

The  widely  different  formulse  (2)  and  (3)  are  both  from  the  set 
of  specimens  collected  at  Chuaka. 

Text-fig.  44. 


Jaws  of  E,  aft<iy  from  a  large  specimen  from  Chuaka.  In  such  e\'ery  part  is  black 
or  dan  brown,  except  a  narrow  border  to  the  lower  jaws.  The  end-plates  of 
the  lower  jaws  are  partly  calcareous.  Contrast  the  same  in  a  young  specimen, 
as  shown  m  PI.  Xa.  fiff.  4,  and  compare  the  latter  with  PI.  XX.  fig.  7,  which 
represents  these  parts  in  S,  coceinea. 

The  lower  jaws  bear  oval  calcareous  end-plates  whose  cutting- 
edges  are  almost  always  entire  (PI.  XX.  fig.  4  and  its  explanation). 
The  general  shape  of  the  various  pieces,  as  shown  by  text-fig.  44, 
is  constant. 

The  feet  are  well  developed  throughout  the  body,  and  all  bear 
gills  except  the  first  fifteen  to  twenty  and  those  of  the  last  few 
reduced  segments.  These  attain  their  maidmum  development 
only  in  the  anterior  third  of  the  branchiferous  region,  where,  in  the 
Maldivan  specimens,  they  are  composed  of  the  usual  numbers  ei 

•  See  Grubc,  loc,  cH.  p.  19. 
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filaments,  viz.  four  to  six.  In  the  larger  specimens  from  East 
Africa  the  number  may  rise  as  high  as  ten,  though  in  no  case  are 
the  gills  large  enough  to  meet  over  the  back.  Posteriorly,  over  the 
greater  part  of  the  body  the  gills,  though  remaining  of  nearly 
the  same  length,  are  simpler,  being  usually  composed  of  two  or 
three  filaments  only. 

In  the  very  smcdl  specimens  from  the  Maldives  the  gills  are 
proportionately  small,  their  degree  oi  development  depending 
roughly  upon  the  size  of  the  worm.  Thus  the  smfdlest,  which  is 
incomplete  and  but  1  mm.  broad,  has  only  two  pairs  of  gills 
of  three  filaments,  the  others  anteriorly  being  of  two  and  pos- 
teriorly of  only  one.  Those  of  2  mm.  broad  have  gills  of  three  or 
two  filaments  anteriorly  and  of  one  posteriorly,  while  two  of  the 
four  which  are  3  mm.  broad  attain  to  gills  of  four  filaments  in  the 
anterior  part  of  the  body. 

The  remaining  Maldivan  specimens  are  too  uniform  to  afibrd 
further  evidence  of  this  dependence.  The  following  table  describes 
those  from  East  Africa : — 


1 
Locality  of 
specimen. 

Breadth  of 
Kpecimen. 

Commencement 
of  the  grills. 

Maximum  no. 
of  filaments. 

Reduced 
posteriorly  to 

Chomlw    

10  mm. 

Segment  no. 
liO 

8 

i»          

It 

22 

10 

5 

Chiiaka 

ft 
6  mm. 

19-21 
17 

1         7-« 

1 

1              8 

6 

Seychelles     ... 

4r-3 

»i         

4  mm. 

8 

6 

2 

Prison  Island  . 

4  mm. 

16 

'              4 

3—1 

There  is  here  seen  to  be  variation  between  specimens  of  the  same 
size,  though,  on  the  whole,  gill  complexity  is  correlated  with  increase 
of  the  size  of  the  body,  a  conclusion  corroborated  by  a  comparison 
of  the  earlier  descriptions  of  this  species.  The  second  SeycheUes 
specimen  is  distinctly  abnormal  in  the  early  commencement  of  the 
^lls,  but  this  may  be  connected  with  the  fact  that  whereas  in  other 
specimens  these  attain  their  full  size  three  or  four  segments  after 
their  commencement,  in  this  case  the  increase  is  more  gradual. 

This  variation  is  a  great  deal  wider  than  is  that  commented 
upon  by  Ehlers  when  comparing  certain  specimens  from  East 
.^rica  with  these  originally  named  by  Peters  *.  To  explain  the 
fact  that  some  specimens  have  gills  of  four  filaments  while  others 
attain  to  six,  he  propounds  the  theory  that  the  ^>ecies  is  sexually 
dimorphic  in  respect  to  its  gills.  It  is  easy  to  imagine  a  priori 
reasons  for  such  a  dimorphism,  but  so  far  as  this  account  is 
concerned  the  grounds  for  the  assertion  are  of  the  slightest,  and  I 

*  Ehkre,  Nachr.  iw  Gott.  1897. 
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am  aasured  by  Prof.  Mcintosh  that  the  case  of  E.  iwrvegica 
adduoed  as  a  parallel  is  quite  unproved.  The  collection  of  nine 
iqiecimens  together,  M  of  which  have  large  gills,  makes  the  theory 
io  unlikely  that  it  has  not  been  thought  worth  while  to  resort  to 
microscopic  examination  to  determine  that  all  are  of  the  female 
aex.  The  correlation  of  gill-complexity  with  body  size  noted  above, 
mentioned  by  Gravier  for  his  £.  perrieri  and  common  to  most 
species  of  the  genus,  affords  a  sufficient  explanation  without  the 
need  of  any  special  theory. 

The  compound  setee  vary  in  the  shape  of  the  articulated  pieces, 
which  may  be  almost  that  of  an  equilateral  triangle  or,  as  is  more 
usual,  somewhat  elongated.  Text-fig.  45  gives  the  extremes  of 
this  variation. 

Text- fig.  45. 


^350 

The  extremes  of  formi  of  the  compound  sets  of  E.  afra,  from  spccimeiu  from 
Funafnti  and  from  Hulule,  Male  AtoU.     X  860. 


It  is  well  known  that  differences  in  the  shape  are  usual  between 
the  setflB  of  anterior  and  of  posterior  feet,  but  such  extremes  as  are 
here  figured  are  never  met  with  on  the  same  worm.  Of  E,  afra 
nine  specimens  were  specially  examined  in  this  respect.  Of  these 
two  showed  a  distinct  difference  in  the  breadth  of  the  end  piece 
of  the  compound  sete  of  anterior  and  posterior  feet,  in  the  other 
seven  no  variation  in  those  of  the  same  individual  was  noticeable. 
We  have  to  deal  with  a  second  variation  of  a  distinct  kind,  between 
individuals  rather  than  between  the  metameric  parts  of  the  same 
worm.  Of  fifteen  specimens  examined  in  detail,  eight  have  setse 
which  approximate  to  the  elongated  type,  four  those  which  are 
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broad,  two  are  rather  less  elongated,  and  one  is  somewhat  less 
broad.  The  acicular  setse  project  more  or  less  and  so  are  subject 
to  wear  in  use,  as  a  result  of  which  the  hooks  and  guard  are  not 
often  found  perfect  (when  they  correspond  exactly  with  Gravier's 
figure)  but  usually  more  or  less  damaged.  The  larger  and  posteriOT 
hook  being  the  most  exposed  is  seen  to  wear  away  the  faster,  so 
that  in  many  cases  where  attrition  has  gone  furthest,  the  remnants 
of  both  hooks  are  of  nearly  the  same  size,  the  whole  then 
resembling  Gravier's  figure  of  this  seta. in  E,  mutabHis, 

A  consideration  of  the  range  of  variability  set  forth  above 
enables  us  to  estimate  the  grounds  for  regarding  Gravier's 
two  species,  muUUnlis  and  perriari,  as  synonymous  with  afra  Petera 
{coUaris  Grube). 

The  former  (l,  c,  p.  245)  differs  from  the  examples  regarded  as 
typical  in  its  uniform  pigmentation,  the  position  of  the  eyes,  and 
the  complexity  of  the  gills. 

The  eyes  are  placed  on  ihe  swollen  bases  of  the  median  pair  of 
tentacles,  a  condition  found  frequently  in  these  specimens  of 
£.  afra  (PL  XX.  fig.  5).  (From  Gravier's  text  and  an  exami- 
nation of  the  present  examples,  it  is  evident  that  this  appearance 
is  exaggerated  in  the  fig.  I.  c,  pi.  xiii.  fig.  71.) 

The  gills  are  unusually  complex  for  a  specimen  of  this  size,  but 
agree  in  size  and  distribution  with  the  above.  The  setie  figured 
for  E,  mutahilis  differ  slightly  from  those  given  for  E.  wUaris 
{cf.  figs,  on  pp.  247  &  253  I.  c),  but,  as  explained  above,  such 
variations  are  common  in  this  as  in  other  species  of  the  Eunicidae. 
The  jaw-apparatus  calls  for  no  remark,  its  formula  being  4— 4 : 
4+3  —  5.  In  his  description  of  the  buccal  segment  of  both 
E.  mxUahilis  and  E.perrierif  but  not  in  that  of  E,  coUaris  (=  afra)^ 
Gravier  mentions  a  projecting  lobe  laterally,  which  is  present  also 
in  all  the  specimens  here  dealt  with  and  seems  rather  characteristic 
of  the  species.  For  its  appearance  and  proportions  see  the  side 
view  of  the  head  figured,  PI.  XX.  fig.  2. 

As  regards  the  supposed  new  species  E,  perrieriy  the  arrangement 
of  the  pigment  in  a  mosaic  so  frequently  met  with  is  sometimes 
artificial  and  due  to  the  wrinkling  of  tihe  skin,  and  a  similar  color- 
ation of  the  tentacles  (the  distal  part  being  uniformly  pigmented, 
not  banded)  is  common,  though  not  the  rule. 

The  groove  behind  the  middle  tentacle,  described  here  but  not 
mentioned  in  the  cases  of  E.  mtUabilis  or  E.  coUaris,  and  figiured  by 
Gravier  on  pi.  xii.  fig.  68,  is  more  or  less  distinct  in  all  the  present 
specimens.  Often  its  sides  are  raised  into  distinct  lips,  which  form 
the  white  streak  described  above  in  the  case  of  the  Prison  Island 
specimen  (see  PI.  XX.  fig.  5).  The  more  ventral  position  of  the 
first  few  feet  has  already  been  remarked  upon.  The  gills  in  large 
specimens  with  their  twenty  filaments  are  much  more  complex 
than  any  hitherto  met  with  in  East  Africa  or  the  Maldives.  The 
differences  between  the  descriptions  and  figures  (I.  c.  p.  234)  of 
setJB  given  for  E,  coUaris  and  E,  perrieri  are  very  trifling,  even 
wioie  ho  than  in  the  CH4»e  of  E.  mutahilis. 
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EuNiCB  cocdNEA  Grube.     (Plate  XX.  figs,  6,  7.) 

Eunice  cocdnea^  Grube,  Annulata  Semperiana,  p.  153,  Taf.  ix. 

fig-i. 

The  facts  that  this  species  is  one  of  those  with  few  salient  cha- 
racteristics and  is  abready  recorded  from  the  Philippines,  Singapore, 
and  East  Africa,  make  it  probable  that  a  still  wider  distribution 
could  be  given  were  its  synonymy  fully  worked  out.  Grube  hints 
at  this  in  comparing  his  species  with  E.  guUdingi  Baird  and 
E,  punctulata  Gr.  Orsd.,  both  West  Indian  forms,  the  descriptions 
of  which,  however,  are  too  hasty  to  be  of  use.  Much  weight  is 
laid  on  the  size  of  the  gills,  which  is  here,  as  in  all  other  species, 
found  to  be  very  variable.  The  proportions  of  the  body  and 
distribution  of  the  giUs  offer  the  most  marked  distinctions  between 
this  species  and  E,  a/ray  the  pigmentation  (as  seen  in  spirit- 
specimens),  prostomium  and  tentacles,  structure  of  gills  and  setse 
being  almost  identical  in  both.  The  parapodia  differ  in  being 
smaller,  especially  posteriorly,  and  the  dorsal  cirri  ai*e  better 
developed  in  the  anterior  part  of  the  body. 

Full-grown  specimens  are  of  nearly  the  same  size  as  those  of 
E,  afra,  but  with  a  much  greater  bulk  anteriorly  though  having 
less  bebind.  The  following  list*  gives  the  sizes  of  the  specimens 
from  the  several  localities  in  the  Maldives : — 

(1)  Naii-faru,  Fadiffolu  Atoll,  reef :  one  specimen  incomplete, 

1 1  mm.  broad,  and  a  fragment. 

(2)  Hulule,  Male  Atoll,  reef :  one  specimen,  210x7  mm. ;  also 

a  fragment. 

(3)  Off  South  Nilandu,  from  24  fathoms :    one,  incomplete, 

7  mm.  broad. 

(4)  Off  Hulule,  Male  Atoll,  from  reef  and  sand-fiats :  one  small 

incomplete  specimen,  3*5  mm.  broad. 

Fragments  were  also  found  in  sand  under  boulders  on  Minikoi 
reef. 

The  East  African  specimens,  none  of  which  attain  to  the  size 
reached  by  those  from  the  Maldives  and  Seychelles,  were  collected 
as  follows : — 

(1)  Prison  Island,  Zanzibar  Harbour,  at  low  tide;  two  fair- 

sized  specimens,  7  mm.  broad  (at  maximum). 

(2)  Ditto,  ui  3  fathoms  off  the  north  end  of  the  island ;  one 

specimen,  4  mm.  broad. 

(3)  Kokotoni  Harbour,  Zanzibar,  5  fathoms;    a  very   small 

specimen,  2*3  mm.  broad. 

(4)  Zanzibar  Channel  near  its  northern  end,  10-15  fathoms; 

one  specimen,  6  mm.  broad. 

(5)  Mombasa  Harbour,  at  low  tide ;  two  specimens,  4  mm. 

(6)  Wasin  Harbour,  10  fathoms ;  one  specimen,  4*5  mm. 

(7)  Seven  large  specimens  collected  by  Dr.  E.  P.  Wright  in 

the  Seychelles  in  1868. 

*  Si'c  alvo  the  table  on  p.  294. 
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The  species  is  thus  seen  to  be  widely  distributed,  but  usually 
few  in  numbers. 

The  largest  specimen  shows  an  interesting  abnormality  of  the 
right  nuchal  cirrus,  by  which  the  structure  of  the  first  foot  is 
almost  reproduced.  If  the  supposition  that  nuchal  or  tentacular 
cirri  are  the  remnants  of  reduced  parapodia  be  correct,  it  is  not 
surprising  that  variations  should  occur  in  which  the  ventral  as 
well  as  the  dorsal  cirrus  is  retained.  Text-figure  46  gives  a 
comparison  between  this  abnormality  (a)  and  the  structure  of 
the  first  foot  (6),  which  is  here,  as  in  most  species,  somewhat 
reduced. 

Text-fig.  46. 


Abiiurmal  DUcUal  cirrus  (a)  aud  first  foot  {h)  of  a  specimea  of  E,  coccitua. 

The  very  characteristic  colour  of  the  animal  during  life  i^  sub- 
ject to  a  small  amount  of  variation.  It  approaches  that  describetl 
as  typical  by  Grube  most  closely  in  the  specimens  from  Mombasa. 
In  one  of  these,  which  is  in  process  of  regenerating  the  head  and 
anterior  segments,  only  traces  of  the  colour  remain,  while  in  the 
other  it  is  but  a  little  lighter  now  than  in  life.  The  head  and 
anterior  part  of  the  body,  a  little  beyond  the  last  rudimentary 
gill,  are  of  a  brilliant  red,  of  a  tint  between  that  of  blood  and 
polished  copper,  the  ventral  surface  being  similar  but  lighter. 
This  colour  spreads  over  tentacles,  nuchal  cirri,  and  feet,  but  the 
gills  and  dorsal  cirri,  with  the  exception  of  the  first  few,  are  now 
white,  and  nearly  all  colour  dies  out  posteriorly.  The  sixth 
setigerous  segment  is  white,  and  a  few  similar  transverse  marks 
occur  behind  this.  In  the  posterior  two-thirds  of  the  gill-region 
eveiy  segment  has  a  white  spot  in  the  middle  line  and  one  on 
each  side  just  above  the  foot. 

This  corresponds  with  Grube's  account,  and,  curiously  enough, 
especially  exactly  with  that  of  his  Ea^t  African  specimen.  The 
appearance  in  life  *  may,  however,  be  altered  by  the  presence  of  a 
brilliant  iridescent  green  colour  covering  the  head,  tentacles,  and 
nuchal  cirri.  The  ^es  and  tips  of  the  latter  are,  however,  white, 
as  are  the  dorsal  cirri,  though  the  longer  anterior  ones  are  banded 
with  green.  The  gills,  though  as  usual  red,  have  a  greenish 
tinge  over  this.     The  ground -colour  of  this  specimen,  now  a  dull 

•  This  coloration  was  not^l  from  the  living  spcnnmen  dredged  off  Prison  Island. 
The  green  pigment  remains  visible  in  two  other  African  specimens  and  the  brown 
pigment  and  white  dots  in  the  remainder. 
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brown,  was  a  dark  coppery  red  plentifully  besprinkled  with  lighter 
dots. 

Grube  lays  some  stress  upon  the  permanence  of  the  colour  of 
his  E,  coccinea  in  spirit,  but  this  depends  upon  so  many  factors, 
such  as  exposure  to  light,  condition  of  the  spirit  and  even  the 
presence  of  other  specimens  in  it,  that  great  variation  in  this 
respect  is  inevitable. 

In  only  one  of  the  Maldivan  examples  is  seen  the  white  collar 
on  setigerous  segment  number  3  which  is  usual  in  those  from 
East  Africa.  The  pigmentation,  which  has  now  become  brown  as 
in  the  above,  is  interrupted  by  more  or  less  distinct  white  spots, 
and  the  skin  is  covered  by  a  close  network  of  wrinkles  giving  the 
mosaic  appearance  found  in  several  specie. 

Text-fig.  47. 

a 


A  seriea  of  sections  of  the  body  of  S.  eoceinea,  to  show  proportion!*  in  different 
parte.    From  the  largest  Maldivan  specimen.     X  2. 

a.  Through  second  setigerous  segment. 

b.  „        middle  of  gilhregion. 

c.  „        the  point  where  gills  decrease  in  sixe. 

d.  „        any  part  of  the  posterior  two-thirds. 

The  form  of  the  body  is  a  characteristic  contrast  to  E,  afra^  e.  g. 
the  body  rapidly  enlarges  behind  the  head,  becoming  very  bulky 
in  the  branchif  erous  region  and  then  slender  again  behind  this. 
The  ventral  surface  is  flattened,  and  may  become  concave  in  the 
middle  line,  but  the  body  is  highly  arched  dorsally  throughout 
its  length,  the  nearly  cylindrical  posterior  portion  having  very 
small  parapodia.  The  sections  figured  (text-fig.  47)  show  the 
usual  proportions  of  the  body  in  different  parts,  which  are  also 
illustrated  by  fig.  6,  PI.  XX.  In  some  cases  the  body  is  flatter 
anteriorly,  but  never  so  posteriorly. 

The  pro-  and  peristomia  and  their  appendages  vary  widely  in 
appeamnce  and  proportions,  not  only  on  account  of  accidental 
contractions  but  also  varying  with  the  size  of  the  specimen,  being 
better  developed  in  the  smaller  specimens  from  East  Africa  than 
in  the  large  ones  collected  from  the  Maldives  and  SeycheUes. 
The  outlines  given  (text-fig.  48,  a  <fe  5,  p.  300)  are  from  specimens 
which  illustrate  the  extremes  found  in  ^is  respect.  That  the  pro- 
portions seen  in  fig.  a  are  not  quite  exceptional  is  shown  by  the 
seven  large  Seychelles  specimens,  among  which  they  are  frequently 
found  together  with  conditions  intermediate  between  tMs  and 

fig.  6. 
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Compare  altio  the  shaded  and  outline  figures  of  heads  of  E.  afra 
in  PI.  XX.  figs.  1  &  3. 

Text-fig.  48. 


X3. 

Outlines  of  the  heads  of  two  specimens  of  'E.  coccinea, 

a.  Of  the  largest  specimen,  from  Fadiffoln,  Maldives. 

b,  A  large,  but  not  extreme  specimen  from  Hulule,  ^ale  AtolL 

The  tentacles  are  always  ringed  more  or  less  distinctly  distally 
and  sometimes  for  their  whole  length. 

The  upper  jaw-plates  exactly  re^semble  those  of  JS,  afra  both  in 
their  shape  and  in  the  numbers  of  the  teeth  they  bear,  as  shown 
e.  g,  by  the  formula  5  —  4  :  6-|-4— 9.  The  end-plates  of  the  lower 
jaws  ai-e,  however,  characteristically  different,  even  on  a  first 
inspection,  being  black  and  nearly  round.  When  magnified  they 
show  the  peculiar  markings  given  by  PI.  XX.  fig.  7.  In  some  cases 
a  certain  amount  of  white  calcareous  matter  is  developed  here,  in 
others  none  at  all,  but  in  no  case  is  a  large  calcareous  end-plate 
formed  as  in  E.  afra  (text-fig.  49,  p.  301).  The  double  line  at 
the  anterior  border  of  the  end-plates  (marked  calc,  and  chU,)  give 
the  maximum  development  of  calcareous  matter.  See  also  PI.  XX. 
fig.  7,  which  represents  the  ends  of  the  lower  jaws  of  a  younger 
specimen  and  shows  the  characteristic  concentric  brown  bands. 

As  mentioned  above,  the  parapodia  are  proportionately  small 
even  anteriorly,  while  shortly  after  the  end  of  the  gill-region 
(which  extends  over  the  anterior  fifth  of  the  body,  or  thereabouts) 
they  are  so  reduced  as  to  project  scarcely  at  all  (see  PI.  XX.  fig.  6 
and  text-fig.  50  (p.  301)), 

At  the  same  time  the  dorsal  cirri,  which  are  long  and  thick 
anteriorly,  become  mere  slender  little  points.  The  ventral  cirrus, 
which  though  short  and  thick  is  finger-shaped  in  the  first  three 
or  four  feet,  becomes  the  usual  secretory  pad  through  the 
branchiferous  region,  at  the  end  of  which  it  becomes  cirriform 
again,  though  only  about  half  the  size  of  the  small  dorsal  cirrus. 
Compare  the  33rd  and  50th  feet  in  text-fig.  50  (p.  301). 

In  the  smaller  African  specimens  the  giUs  begin  at  the  6th  foot 
in  all  but  one  specimen,  where  the  first  is  on  the  5th.  In  the 
large  examples  from  the  Maldives  and  Seychelles  the  9th  foot  is 
moi-e  usually  the  first  branch  if ci-ous.     The  numbei-  of  full-sized 
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cdlc. 
\  chic. 


Upper  and  lower  jav-apparatafi  of  E.  coccinta, 
Text-fiff.  50. 


F,33, 

Tbr  33nl  and  oOtli  toet  of  E.  cnccined. 
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giUs  varies  between  24  in  small  examples  ami  110  in  larger. 
Though  large,  these  gills  do  not  normally  cover  the  back,  a  con- 
siderable bare  space  remaining  in  the  middle  except  in  two  cases, 
one  from  the  Maldives  and  one  from  East  Africa,  where  those  of 
either  side  mingle  in  the  mid-dorsal  line.  The  maximum  number 
of  filaments  varies  between  6  in  small  to  17  in  the  larger,  though 
the  single,  very  smaU  specimen  from  Kokotoni  has  but  three. 
Posteriorly  we  find  a  very  variable  number  of  small  and  even 
quite  rudimentary  gills  composed  of  from  three  to  one  filament, 
there  being  12  or  15  in  small  specimens  and  about  50  in  others, 
their  number  again  varying  roughly  with  the  size  of  the  specimen. 
See  the  figure  of  the  whole  worm  (PI.  XX.  fig.  6). 

Text-fig.  51. 


SetfiB  of  E.  coceinsa. 
«,  *,/,  X  360 ;  r,  rf,  e,  X  70. 

a  Ab.  Compound  sete  from  10th  and  60th  feet  respectively. 
e.  Aciculum  (one  of  three)  from  10th  foot. 

d.  The  single  aciculum  from  the  60th  foot. 

e.  Acicular  hooked  seta  from  the  csame  foot 

/.  A  comb  seta  (the  teeth  are  less  distinct  in  nature  than  in  this  fignre). 

The  setsB  are  of  the  same  type  as  those  of  JS,  a/ra  described 
above,  viz.  bent  capillaries,  triangular  ending  combs  with  very 
fine  teeth,  and  hooked  compound  setnp.    Of  these  latter,  specimens 
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taken  from  anterior  feet  differ  somewhat  from  those  from 
posterior.  Compare  a  and  h  in  text-fig.  51,  p.  302,  which  are  from 
the  50th  and  the  10th  foot  respectively  of  the  same  specimen. 
The  anterior  feet  may  contain  three  acicula,  some  of  which  end  in 
peculiarly  elongated  points  (text-fig.  51,  e).  Posteriorly  a  single 
thicker  aciculum  (d)  accompanies  a  slender  hut  hlack  acicular  seta 
which  ends  distally  in  two  small  hooks.  These  latter  project 
markedly  from  posterior  feet. 

The  suhjoined  tahle  gives  the  principal  variations  observed  in 
the  specimens  from  the  Maldives  and  Seychelles. 


Specimen 
from 


Size  of 
body. 


liarge  gills 
on  feet  nos. 


Followed  by  Maximum 
rndimenUry       no.  of 
gills.        I  filaments. 


Length    Lensth 
of  pro-  I       of 
stomium.  'tentacles. 


How  fnr 

these 
jointed. 


HaldeMale  ) 
(dredged)     j 

S.Nilando    ... 

HalaleMale7 
(wef)    ...5 


Fadiffola   . 
Serchellet. 


-X3-6 
-X7 

210X7 

-Xll 

X9o 
up  to  11 


6-47 
6—60 

0—60 

9-120 

Always 
bcf^in  at  9 
and  pxtt'iid 
to  m  100. 


16 


16 


18 


about  60 
about  50 


9* 


13 


17 


13 


10-17 
accordiiijr 
to  size  of 
specimen.  * 


mm. 
3 

lot 


3 

3  or  1 


Over  whole 
length. 

ditto. 

Only      I 
distally.    i 

Wrinkled  j 

onlv.       I 

DiHtallv    I 

jointtil.    : 


EuNicJE  TUBiFEX,  sp.  n.     (Plate  XXI.  figs.  1-8.) 

One  of  the  five  J  species  which  make  stiff  leathery  tubes  with 
lateral  openings.  This  is  distinguished  from  all  other  species  of 
the  genus  except  E,  depreaaa  Schm.§  by  the  possession  of  both  the 
kinds  of  compound  setse  found  in  the  family,  viz.  those  with  knife- 
shaped  and  those  with  hooked  sickle-shaped  end-pieces.  The 
former  occur  in  the  anterior  feet,  then  for  a  short  distance  both 
together,  and  finally  for  the  greater  part  of  the  body's  length  the 
ordinary  "  Sichelborsten  "  occur  alone. 

The  worms  were  first  coUected  through  the  kindness  of  Capt. 
Agnew,  R.N.R.,  who  allowed  me  to  accompany  the  Zanzibar 
(government  Steamer  when  engaged  in  putting  fresh  chains  to 
the  buoys  which  mark  the  southern  approaches  to  Zanzibar.  The 
tubes,  which  are  a  foot  or  more  long  by  about  three-eighths  of  an 
inch  in  diameter,  were  found  attached  singly  to  the  chains,  from 
which  they  projected  horizontally.  All  were  overgrown  with 
hydroids,  polyzoa,  and  alcyonarians,  which,  with  the  organisms 
collected  from  the  under  surface  of  the  buoys  themselves,  formed 

*  This  it  one  of  the  specimens  in  which  the  gills  overlap  across  the  back.    The 
gilb  are  not  abnormally  complex, 
t  The  tentacles  are  abnormally  slender  distally  and  may  have  been  injured. 
J  See  second  note  on  page  308. 
§  Sec  first  note  on  page  306. 
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a  mo8t  important  addition  to  my  collection,  since  several  species 
of  all  these  groups  were  here  met  with  for  the  first  time.  Some 
time  later  I  came  across  specimens  of  this  species  at  low  spring- 
tide on  the  west  shore  of  Puopo  Islet,  Kokotoni  Harbour, 
Zanzibar.  Here  the  tubes  were  attached  at  their  bases  to  the 
flat  rock,  and  were  stiff  enough  to  stand  vertically  upright  even 
when  the  water  had  left  them.  Tubes  were  also  dredged  in 
Wasin  Harbour,  whence  also  come  three  much  younger  speci* 
mens,  which  show  important  differences  from  the  full-grown  ones 
previously  collected. 

The  openings  of  the  tubes  are  arranged  more  or  less  alternately 
on  either  side  as  in  E.  tibiana  Ehl.,  but  are  less  numerous  and 
the  tubes  are  straighter.  The  basal  part  of  the  tube  is  very  like 
the  fragment  figured  by  Ehlers  (Z.  c.  Taf.  22.  fig.  1),  which  shows 
well  th(dr  characteristic  texture  and  surface.  Although  the  tube- 
wall  is  not  thicker  than  ordinary  brown  paper  and  is  free  from 
foreign  material,  it  is  perfectly  opaque  and  so  tough  and  elastic 
that  the  tubes  are  cut  or  torn  open  with  some  difficulty. 

The  colour  of  the  animal  in  life  is  uniformly  blood-red,  except 
towards  the  hind  end,  where  the  body  becomes  blackish. 

The  head  is  broad  and  the  peristomial  segment,  as  usual, 
cylindrical  (PI.  XXI.  fig.  1),  but  immediately  behind  this  the  body 
flattens  ventrally,  and  a  little  later  dorsally  also,  becoming  in 
section  a  narrow  rectangle.  A  slight  increase  in  breadth  takes 
place  for  a  centimetre  or  two  behind  the  head,  after  which  the 
body  is  parallel-sided  for  the  greater  part  of  its  length,  becoming 
narrower  and  more  cylindrical  towards  the  tail.  The  diagram- 
matic sections  explain  these  changes  (text-fig.  52).  The  segments 
are  very  short  throughout,  though  the  six  following  the  head  are 
longer  than  the  rest  (see  fig.  1 ,  PI.  XXI.). 

Text-fig.  52. 

^  b.  c.  d 

X  2. 

Diagrammatic  soctions  of  body  of  E.  tuhiffx,  sp.  n. 

a.  Just  behind  buccal  segment. 

h.  In  region  of  glandnlar  feet,  i.  e.  about  24th  segment. 

r.  In  the  branchial  ragion. 

d.  Near  hind  end  of  iMdy. 

The  prostomium  (PL  XXI.  fig.  1)  is  short  and  broad,  deeply 
notched  in  front  and  covered  by  the  anterior  edge  of  the  buccal 
segment  behind.  The  short  and  thick  tentacles  are  indistinctly 
ringed  and  have  each  a  small  thickened  basal  portion.  The 
middle  one  is  about  twice  as  long  as  the  prostomium,  the  next 
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|»air  but  very  little  shorter,  while  the  outer  are  but  half  this  length. 
The  median  pair  is  inserted  at  the  same  level  as  the  middle 
tentacle,  but  at  some  distance  laterally  from  it  and  close  to  the 
outer  pair,  the  insertion  of  which  is  more  anterior.  Immediately 
beneath  these  last  are  the  small  but  distinct  eyes.  The  fii*st 
ring  of  the  penstomium  is  of  moderate  length,  the  second  very 
short,  and  the  nuchal  cirri  are  small  and  smooth. 

The  jaw-apparatus  is  very  powerfid  (text-fig.  53,  p.  306),  con- 
sisting of  thick  black  plates  sparingly  bordered  with  white  mattei*. 
The  end-plates  of  the  lower  jaws  are  small  and  but  partially  calca- 
reous, being  marked  by  dark  chitinous  rings,  as  shown  in  the 
figure  (text-fig.  53,  B,  p.  306).  The  upper  plates  are  of  the  usual 
form,  the  great  dentals  being  broad  and  bearing  sharp  closely-set 
teeth.  The  formula  is6— 7:7  +  2— 9;  the  small  number  of  teeth 
on  the  second  left  crescentic  plate  is  due  to  its  being  toothless 
over  the  greater  part  of  its  cutting-edge,  a  condition  found  less 
prominently  in  many  species,  e.  g.  E.  afra.  Outside  all  are  two 
paragnaths  on  either  side,  the  anterior  and  inner  pair  bearing  one 
triangular  tooth  each,  the  posterior  being  mere  elongated  chitinous 
bands. 

The  feet  project  but  little,  though  the  setie  stand  out  pro- 
minently. The  dorsal  cirri  are  fairly  long,  projecting  well  beyond 
the  setie,  except  in  the  first  three  feet  and  those  near  the  hind 
end  of  the  body.  The  ventral  curi  are  highly  modified,  forming 
secretory  pads,  in  somewhat  the  same  way  as  in  Diopatra.  The 
first  is  thick  and  finger-sliaped,  but  they  rapidly  become  still 
thicker  until  the  twelfth  is  a  conical  knob  as  large  as  the  setigerous 
portion  of  the  foot.  The  breadth  continuing  to  increase  doi-so- 
ventrally,  at  the  24th  foot  it  is  nearly  three  times  as  wide 
Hs  this.  Since  these  pads  are  broader  than  the  feet,  they  are 
pressed  together  fairly  closely,  forming  an  almost  continuous  band 
down  the  sides  of  this  region  of  the  body,  as  shown  in  PI.  XXI. 
fig.  4.  Ventrally  they  end  in  a  free  flap,  dorsally  in  a  little 
point,  the  remnant  of  the  true  cirrus.  The  figiu*es  of  the  feet 
(text- fig.  54,  p.  307)  explain  the  changes  of  form  and  arrangement 
of  these  organs.  The  lower  border  and  inner  angle  of  the  pads  are 
extremely  vascular,  and,  at  about  the  120th  foot,  these  surfaces 
contain  a  close  network  of  blood-vessels.  Posteriorly,  at  the  point 
where  the  gills  become  conspicuous,  the  pads  gradually  decrease  in 
length,  and  when  the  former  attain  their  full  size  about  segment 
120,  the  latter  become  rapidly  smaller,  and  for  the  rest  of  the  body 
beyond  segment  130  are  merely  little  conical  points.  One  lip  of 
the  seta-sac  is  pointed  and  projects  a  little  beyond  the  other,  which 
is  rounded. 

The  gills  begin  at  foot  35  as  a  small  papilla  and  do  not  become 
at  all  conspicuous  until  about  the  70th  foot,  where  they  consist  of 
two  filaments  somewhat  larger  than  the  dorsal  cirrus.  From  this 
point  they  increase  imiformly,  imtil,  at  the  120th  foot,  five  long 
filaments  are  found  arising  from  a  short  rachis,  a  condition  which 
seems  to  hist  to  near  the  anus  (PI.  XXI.  figs.  1,  2,  ik  3). 

Proc.  Zool.  Soc— 1904,  Vol.  I.  No.  XX.  20 


306 


MR.  CVRIL  CKOSSLAXD  OX  THE 


[Feb.  16 


A. — UpiHT  ja\v-plat<?8  of  au  adult  specimen. 
B. — Lower  jaw  -plates  of  the  same. 
»oth  X  18, 


1904.] 


MARINE  FAUXA  OF  ZANZIBAR. 


307 


The  setfe  ni*e,  nntei'iorly  at  least,  in  dense  well  projecting 
biuidles  (PI.  XXI.  fig.  5),  and  of  ehanicteristic  strength,  form, 
and  colour.  The  majority  of  each  kind  are  of  a  yellow  colour, 
and  have  a  more  markedly  granular  sui-face  than  even  those  of 
A\  aphroditoU,  and  all  except  the  combs  ai-e  strongly  striated. 
Tliese  last  are  about  as  numeix)us  an  the  cjipillaries  posteriorly, 
and  thus,  a,s  in  form,  recall  those  of  E.  aphroditois. 

Text-fi<?.  54. 


so'^^ 


%  23. 


Fet't  of  mi  a*lult  specimon  of  E.  iuhifejc. 
The  lower  right -liaud  figure  repivsents  one  from  near  the  hind  enil  of  the  body. 

Both  capillaiy  and  compound  setae  ai'e  thick  and  strong,  antl 
tlie  former  ai'e  shorter  than  usual,  recalling  those  of  DlopcUra. 
The  Hcicula  ai*e  two  or  three  in  number  anteriorly,  but  further 
Imck  only  one,  accompanied  by  one  or  two,  moi-e  rarely  three, 
iicicular  sette.  The  former  are  densely  black  except  at  theii- 
I»oints,  w^hich  are  bevelle<l  and  slightly  bent  (PI.  XXI.  figs.  5  and 
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8,  e) ;  the  latter  are  yellow,  more  or  less  sharply  bent  towaivU 
their  end,  which  is  two-hooked  and  normally  covered  by  a  guard 
(PI.  XXI.  fig,  6,  a).  The  compound  set«  are  of  two  kinds.  In 
tlie  anterior  feet  are  found  set»  whose  end-pieces  are  knife-shaped 
(PI.  XXI.  fig.  6,  b).  At  about  the  130th  segment  (at  which  point 
the  venti-al  cirrus  ha«  changed  from  a  broa*l  secretory  pad  to  n 
conical  fonn)  those  ^^ith  two-hooked  ends  appear  and  shortly 
thei'eafter  are  the  only  kind  occurring.  Groups  of  set8p  in  which 
all  thase  forms  occur  ai-e  shown  in  PI.  XXI.  figs.  5  <k  6,  a-€. 

Plate  XXI.  fig.  5  shows  the  setae  of  the  lOOth  foot  of  an  adult 
specimen,  in  whicli  numeroiLs  combs,  dark-coloui^l  borderetl  an<l 
striated  capillary,  and  both  kinds  of  compound  sette  are  present. 
Posteriorly  tlie  combs  remain  equally  numerous  while  the  number 
of  the  otlier  kuids  decreases,  and  the  knife-shaped  compound  seta* 
disappetir  and  are  replaced  by  the  hooked  form.  One  of  these  is 
shown  enliirged  in  PI.  XXI.  fig.  6  (c),  while  b  and  d  show  the  knife- 
ended  form  and  combs,  a  is  one  of  the  two-hooked  acicular  set^e 
from  the  tail-region  of  an  adult,  showing  merely  the  remnant  of 
the  bi'oken  guard.  In  all  these  setae  the  granulation  of  the  siuface 
is  well  shown.  As,  however,  this  and  the  deep  yellow  colour  are 
not  present  in  freshly  formed  setae,  but  only  in  those  which  have 
been  in  use  some  time,  I  am  inclinetl  to  believe  the  appearance 
due  to  an  accidental  coating  of  a  rust-coloured  deposit  which  is 
found  inside  tlie  tubes,  especially  posteriorly,  and  on  the  bodies 
of  the  worms. 

Tliis  difference  in  the  setae  of  anterior  and  posterior  feet  is  quite 
distinctive  of  this  among  all  the  species  of  the  genus  *.  Another 
member  of  the  same  group,  E,  conglomerans  Ehl.  {loc,  cit.  p.  93). 
also  shows  a  difterence  in  the  compound  setae  of  anterior  and 
posterior  feet ;  but  those  of  the  former,  instead  of  being  "  Sabel- 
lK)rsten,"  show  an  interesting  intermediate  stage  between  the  two 
forms  {loc,  cit.  pi.  24.  fig.  4).  In  examining  the  end-pieces  of  tlie 
compound  setae  of  Eunice  indica,  which  are  characterised  by  the 
pi-olongation  of  the  guard  to  a  point  beyond  the  hooks  (see  fig.  12,  c, 
PI.  XXI.),  one  is  struck  by  the  resemblance  of  tlie  outline  of  the 
whole  to  that  of  one  of  the  *'  Sabelborsten  "  so  commonly  found  in 
the  species  of  Marphysa,  The  fusion  of  the  hooks  w4th  the  guard 
and  the  strengthening  of  the  latter  in  E.  indica  would  form  a 
typical  knife-like  end-piece.  In  E.  C07iglomeran8  this  fusion  and 
strengthening  have  partially  taken  place,  but  the  lack  of  a  point 
to  the  guard  ol)scui^e8  the  likenass  in  outline. 

Of  the  four  t  other  membei-s  of  this  gi-oup,  Eunice  cmi^lomeraiis 

*  Except  E.  depressa  (Schmarda,  Neue  wirbellose  Thiere,  p.  127),  the  description 
of  which  is  so  slight  ai4  to  be  practically  useless.  Gnibe  (Mitth.  iiber  die  Fani.  der 
Eimiceen)  pive»»  the  species  as  a  Marpht/sa,  upon  what  endence  except  its  pohse^sion 
of  these  "  Sabelborsten  "  is  not  known.  Marpht/sa  fallax  is  the  only  other  Euuicid 
in  which  these  two  kinds  of  setie  occur  in  one  wonn,  and  Eunice  impeTa  Grulr 
( Annulata  Semi>eriaua)  and  E.Jrffret/sii  Mcintosh  (Annals  &  Majr.  Nat.  Hist.  ser.  7, 
vol.  xii.  1903)  are  the  only  other  species  of  Eunice  in  which  "  Siibelborhten  "  occur. 

+  limle  (Comptes  Kendus,  torn,  cxxvi.  p.  1167)  includes  Eunice  amphikeJi<tj 
F.Jtoriffana,  and  E.  pUilocorallia  all  under  J?,  ^wwneri  Stomi,  thus  reducing  the 
t:roup  to  four  nieinbers  in  all. 
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sliows  a  close  reliitionship  in  other  respects  besides  the  compound 
set<e  considered  above.  The  geneiul  form  of  the  body,  insertion 
and  length  of  the  tentacles,  late  commencement  of  the  gills,  form 
of  the  ventral  cirri,  and  details  of  the  set«  other  than  those  men- 
ticmed  above,  are  all  points  in  which  this  species  differs  from  both 
E.  tibiana  and  E,  Jloridana  and  approaches  E,  ttihifex.  At  the  same 
time  the  difference  between  the  two  species  in  all  these  characters 
is  perfectly  distinct. 

The  smaller  specimens  ai-e  not  at  once  i-ecognisable  as  belonging 
to  the  same  species,  striking  and  interesting  differences  occun*ing 
between  them  and  the  full-grown  examples. 

Two  of  the  fragments  consist  of  a  head  and  fifty  segments  each, 
measuring  35  mm.  in  length  by  4  mm.  in  breadth,  the  third  of  a 
head  and  35  .segments  measm*ing  13  mm.  in  length  and  2*5  mm. 
in  breadth. 

Fragments  of  two  tubes  were  dre<lged  with  the  above-named 
sj)ecimens,  and  these  differ  from  those  of  adults  in  being  soft 
and  translucent.  The  pi*oportions  of  the  body,  head  and  its 
appendages  are  a«  above,  though  the  sides  of  the  body  are  not 
so  vertical  because  the  seci-etory  pa<ls  are  much  less  developed. 
These  are  in  proportion  about  oue-tliii'd  the  size  to  which  tliey 
attain  in  the  full-grown  specimen,  remaining  conical  in  shape 
and  being  without  the  free  lappet  ventrally.  Their  maximum 
<levelopment  is  shown  in  the  figui^e  of  the  30th  foot  (text-fig.  55). 

Text-fig.  55. 


Thirtieth  foot  of  a  young  specimen  of  ^.  tuhifexy  to  show  maximum 
devclopmeut  of  the  Hecretory  pad.     X  IS. 

The  jaws  of  the  larger  of  these  fragments  ai'e  in  shape  and  pi*o- 
portion  like  those  described  above,  but  the  numbei-s  of  the  teeth 
ai'e  somewhat  smaller,  as  shown  by  their  formula  4  — 4  :  8  4- 2  — 8. 
In  the  smallest  of  all  a  great  diffei-ence  in  the  appearance  of  tht? 
whole  is  brought  about  by  a  further  lessening  of  the  niunber  of 
teeth  and  by  the  delicate  toinslucent  brown  material  of  the  plates. 
Fig.  7,  PL  XXI.,  i-epresents  this  apparatus,  and  a  comparison  of 
this  with  text-fig.  53,  A  (page  306),  shows  that  in  other  resi)ects 
the  jaws  of  young  an<l  full-grown  examples  are  alike. 
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III  this  smallest  specimen  the  gills  begin  at  foot  21,  and  the 
thii-teen  piirs  present  consist  of  one  or  two  filaments,  which 
are  only  as  long  as  the  dorsal  cirrus  ;  in  the  two  larger  specimens 
they  b^n  at  feet  15  and  17  and  consist  of  three  or  four  longer 
filaments  attached  to  a  short  rachis  as  in  the  adult.  Apparently 
in  coiTelation  with  the  early  appearance  of  the  gills,  the  knife- 
ended  compoiuid  setfie  are  confined  to  a  few  of  the  anterior  segments. 
In  the  smallest  example  a  single  hooked  seta  is  present  in  the 
eighth  foot  and  by  the  twelfth  has  replaced  all  but  two  of  the 
former  kind,  though  one  knife-ended  seta  still  exists  in  the  twentieth 
foot.  In  the  larger  fragments  hooked  setae  appear  at  about 
the  eighteenth  segment,  and  a  few  knife  set©  continue  in 
decreasing  numbers  for  about  twelve  segments  more,  after  which 
only  the  former  are  present.  The  ordinary  set®  are  all  nearly 
colourless,  and  in  the  smallest  specimen  the  acicula  and  acicular 
setw  are  of  a  light  brown  tint.  In  the  smallest  the  acicular  set* 
begin  at  the  sixteenth  foot,  in  the  larger  at  the  thirtieth  as  against 
the  eightietli  in  those  full-grown.  Fig.  8,  PI.  XXI.,  shoi^-s  these 
seta?,  b  and  c  the  two  kinds  of  compound,  a  and  d  two  shapes  of 
the  acicular  setfe,  and  e  the  iiciculum.     Contrast  PI.  XXI.  fig.  6. 

The  cliaracter  of  the  tube-fragments  found  and  the  state  of  the 
venti-al  cirri  show  that  the  modifications  for  the  tubicolous  mode 
of  life  are  not  yet  completed,  and  among  these  are  to  be  reckoneil 
the  later  apjiearance  of  the  gills  and  of  the  change  in  the  setae. 
The  long  row  of  rudiments  of  gills  in  front  of  those  which  are  of 
a  functionally  useful  size  in  the  adidt  are  doubtless  vestiges  of  the 
anterioi*  gills  of  the  young  which  atrophy  when  the  worm  attains 
its  full  size  and  enters  upon  its  peculiar  tubicolous  mode  of  life. 
It  is  interesting  to  note  that  here,  as  in  the  case  of  Eunice  indica, 
structural  immaturity  is  no  bar  to  sexual  ripeness,  since  one  of 
these  fmgments  is  loaded  with  large  eggs. 

Tlie  empty  tubes,  described  by  Whitelegge  as  resembling  those 
of  E,  tibimia,  brought  from  Funafuti,  most  probably  belonged  to 
this  species,  and  nre  exadence  of  its  wide  distribution  through  the 
Indo-Piicific  area. 

Eunice  murrayi  McI. 

E,  murrayi  Mcintosh,  *  Cliallenger  *  Repoi-ts,  vol.  xii.  p.  288, 
[)I.  xxxix.  figs.  7  &  8,  pi.  XX.  figs.  19  &  20. 

Two  large  specimens,  6  mm.  broad  over  all,  from  among  coi-al 
at  lowest  tide-level,  Pungutiayu  Islet,  East  Africa ;  two  others, 
very  little  smaller,  from  10  fathoms  in  Wasin  Harbour ;  one  minute 
specimen,  incomplete,  dredge<l  from  2  or  3  fathoms  in  Chuaka  Btiy, 
Island  of  Zanzilmi*. 

From  the  Maldives  are  two  large  specimens  from  the  reefs  at 
Huhde,  Male  Atoll,  and  Goidu  Atoll. 

Speaking  roughly,  the  species  is  like  Eunice  anienmUa,  but  with 
the  gills  confined  to  the  anterior  segments,  tlie  other  differences 
l)etween  the  two  species,  though  occuiring  in  every  part,  being 
inconspicuous.  But  in  mode  of  life  and  appejii-ance  when  alive, 
the  species  is  distinct  from  all  othei*s.     The  two  sjiecimens  fix>iii 
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Pungutiayu  were  found  inhabiting  tubes  made  of  comparatively 
large  fragments  of  shell  and  pebbles  attached  lengthwise  to  the 
imderside  of  a  stone.  This  mode  of  tube-building  is  common 
among  e,  g,  the  TerebelHdsB  *,  but  forms  a  contrast  to  the  more 
or  less  free  tubes  of  most  tubicolous  Eunicidse.  The  apjiai-ent 
alisence  of  tubes  in  the  ca^e  of  dredged  specimens  is  not  surprising 
in  view  of  its  lack  in  such  a  worm  as  On/uphis  holohraiichiata. 

The  ground-colour  of  the  body  is  greenish,  like  that  of  verdigris, 
in  tint,  mottled  with  light  brown.  The  tentacles,  nuchal  and 
doi>iiil  cirri  are  annulated,  the  former  being  quite  moniliform  and 
the  constrictions  are  emphasised  by  lines  of  chocolate-red.  Tlie 
large  gills  are  blood-red. 

These  specimens  correspond  in  all  details  with  the  single  example 
dredgeil  by  the  *  Challenger*  in  18  fathoms  off  the  Cape  of  Gooti 
Hope,  except  that  at  first  it  seemed  that  the  latter  had  fewer  teeth 
on  its  jaw- plates  and  differed  in  the  distribution  of  its  gills.  These 
differences  are,  however,  accounted  for  by  an  examination  of  the 
variation  of  the  specimens  before  us. 

Tlie  formula  for  the  teeth  given  by  the  *  Challenger '  Repoi-t, 
viz.  5  —  6:  5-f6 — 9,  is  different  to  that  of  the  majority  of  these 
specimens,  which  vary  about  6  —  7:  6-1-8  —  12,  but  is  xety  near  that 
of  one  specimen,  5—6:  5-f8  — 10.  The  largest  number  of  teeth 
found  on  the  great  dental  plates  is  seven  on  each. 

In  these  specimens  the  gills  begin  on  the  third  foot,  with  one 
exception,  where  the  first  branchiferous  is  the  fourth  foot.  In  that 
of  the  *  Challenger '  they  begin  on  the  fifth  or  sixth.  However,  i\ 
state  approximate  to  this  latter  is  found  in  three  of  the  six  sijeei- 
mens,  whose  first  two,  three,  or  four  gills  are  very  sliort  simple 
filaments,  mere  vestiges  of  those  found  on  the  corresponding  feet 
in  the  remaining  three  specimens.  The  last  gill-bearing  foot  is 
usually  about  the  forty-fifth,  but  may  be  between  the  twenty- 
ninth  and  fifty-fifth  in  specimens  of  approximately  the  same  size. 
The  maximum  nimiber  of  filaments  found  Ls  twelve,  and  the  gills 
may  or  may  not  meet  over  the  back. 

Prof.  Mcintosh's  figures  of  the  Cape  specimen  coiTespond 
exactly  with  the  parts  they  represent  in  these  specimens  also.  As 
he  notes,  the  tentacles  should  be  longer,  jis  in  E,  aniemuUa.  Also 
the  trifid  ends  of  the  acicular  setae  are  normally  covered  by  a  guard 
in  the  usual  way. 

A  resume  of  the  remaining  differencas  between  this  sj)ecies  and 
the  two  succeeding  may  be  useful  to  future  workers. 

The  form  of  the  body  is  as  in  J^.  antennata,  and  though  some- 
what flatter  anteriorly,  is  equally  highly  arched  doi-sally  behind. 
The  prostomium  and  its  appendages  form  another  likeness,  but  the 
tentacles  are  more  distinctly  moniliform  than  in  the  majority  of 
specimens  of  E,  aiUennaia.  The  strength  and  size  of  the  dental 
apparatus,  the  sliapeof  its  plates  (especially  the  lower  or  mandibular) 
and  the  numbers  of  the  teeth  they  beai*,  are  so  closely  alike  in  this 

*  It  i«  possible  of  course  that  the  wonns  were  inhabiting  the  tul»e  of  a  Terebellid 
temporarily,  but  not  likely  that  two  such  tubes  should  have  Wen  left  vacant  and 
occupied  bj*  the  same  ppecies  of  Eunicid  at  the  same  time  and  place. 
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speoiew  and  E,  anteivnata  that  these  structures  affon!  no  certttin 
means  for  their  separation. 

The  size  and  distribution  of  the  gills  form  a  striking  likeness 
to  U,  indica. 

The  setae  are  like  those  of  E,  iiidica  in  the  bent,  bluntly  pointed 
termination  of  the  acictda,  absence  of  a  third  hook  to  the  compound 
setae  of  posterior  feet,  and  the  presence  of  three  or  even  five  of 
the  tidfid  acicular  setae  in  each  foot.  But  the  guard  of  the 
compound  setae  is  not  produced  to  a  point  beyond  the  hooks  in  the 
way  which  is  so  characteristic  of  E,  indica. 

The  young  specimen,  less  than  1  mm.  broad,  referred  to  above 
is  but  doubtfuDy  identified  as  of  this  species.  The  prostomium  Is 
cjuite  undivided  in  front,  but  the  tentacles  are  very  deeply  an- 
nuliited.  Simple  gills,  a«  long  as  the  dorsal  cirri,  occur  on  feet  6 
to  10  only.     The  setae  are  of  the  aitlennata  type. 

A  veiy  nearly  jillied  species  is  described  by  Ehlers  (Florida 
Anneliden),  named  E,  rvhra  by  Grube  (Annulata  Oerstediana). 
The  jaws,  however,  ai^  delicate  plates  antl  the  acicular  seta  is  some- 
times bidentate. 

Eunice  antennata  Sav.     (Plate  XXII.  figs.  1-7.) 

Eunice  antennata  Ehlers,  Ostjifricanische  Boi-stenwiirmer, 
Xachr.  Ges.  (4ott.  1897. 

E.jflaccida  Gnil)e,  Anneliden  des  Rothen  Meeres,  Monatsb.  d. 
k.  Akad.  Wiss.  Berlin,  1869  ;  (imvier,  Nouv.  Arch,  du  Museum  de 
Paris,  1900. 

E,  torresiensis  McI.,  *  Challenger*  Reports,  xii.  p.  270. 

E,  elseiji  Baird,  McI.  torn.  cit.  p.  286. 

*E.  paucibt'anchiata  Grube. 

The  identity  of  this  common  species  with  (ti*ubeV  E.Jlaccida  is 
rendei'etl  certain  by  the  full  dascription  of  specimens  from  the 
same  locality  by  Gravier.  Although  Ehlers  does  not  give  reasons 
for  his  identification  of  the  specimens  from  Zanzibar  which  he 
examined  with  Savigny's  E.  antennata  from  the  Gulf  of  Suez,  it 
is  evident  that  he  is  <lealing  with  the  same  species  again,  so  that 
the  circumstantial  evidence  for  the  identity  of  the  two  amounts 
to  a  practical  certainty.  Savigny*s  description  taken  by  itself  i« 
bardly  sufllcient,  as  he  does  not  describe  the  setae  nor  the  jaw- 
plates  with  enough  care.  The  figures  of  the  head,  feet  and  giU-S 
and  general  body-form  can,  however,  hardly  be  surpassed. 

The  abundance  of  large  specimens  of  this  species  in  Eixst  Africa 
forms  a  contrast  with  its  comparative  rarity  in  the  Maldives, 
whence  only  two  full-grown  specimens  weie  obttiined.  This 
difference  is  pix)bably  connecte<l  with  the  habitiit  (which,  for  the 
African  sj>ecimens,  \&  given  l)elow),  and  it  is  conceivable  that  a 
ilwarf  vai'iety  has  been  evolved  in  the  latter  locality.     In  Ehren- 

*  I  owe  the  discovery  of  this  synonym  to  the  examination  of  a  specimen  lately  lent 
to  me  by  Prof.  Mcintosh,  which  was  labelled  by  Prof.  Grubo  himself  and  recorded 
from  the  Bass  Straits.    See  note  on  J?,  bassensis,  page  318. 
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berg's  collection  from  the  Red  Sea  but  one  fragment  occurred,  in 
Gravier's  thi*ee  specimens,  all  small,  while  only  one  specimen  is 
contained  in  the  collections  made  by  Semper  in  the  Philippines. 

The  worm  presents  distinct  variations  in  correspondence  witli 
its  habitat.  The  five  largest  specimens,  measuring  100  mm.  by 
5  or  6  inclusive  of  the  feet,  were  obtained  by  digging  in  the  beach 
of  clean  and  rather  coarse  sand,  just  below  the  British  Agency  at 
Zanzibar,  which  appeared  to  be  habitable  to  them  and  to  JJiopatra 
neapolitana  alone.  These  were  of  a  pink  or  flesh-ooloiu*  with 
spai'sely  scattei-ed  specks  of  brown  pigment.  Many  specimens  of 
all  sizes  up  to  that  given  above  were  found  on  the  shore,  and 
di*edged  from  among  sponge  and  Alcyonaria  <fec.,  at  a  depth  of 
10  fathoms  in  Wasin  Harbour.  Of  these  some  were  similarly 
coloured,  but  in  many  others  the  brown  pigment  was  more  or  less 
uniformly  developed,  so  that  the  body  was  of  a  metallic  brown  with 
white  sjwts,  of  which  one  in  the  middle  of  each  segment  doi^sally 
was  especially  prominent.  The  gills  were  white  even  in  life,  but 
this  loss  of  colour  may  have  been  accidental  owing  to  the  de- 
oxidation  of  the  water  in  which  they  were  kept  before  examination. 

At  low  spHng-tide  level  in  Chuaka  Bay  the  worm  is  very 
common,  living  in  the  dense  tufts  of  Ilalimeda  which  are 
so  abundant  thei*e,  and    in  the  cavities  of  sponges.      All   have 

Text-fig.  56. 


E.  niitcnnatn,  in  tlie  act  of  swimming. 


developed  moi*e  or  less  green  tint,  in  some  only  about  the  head, 
but  in  the  majority  the  whole  body  is  of  a  fine  dark  green  coloui* 
harmonising  w^ell  wdth  that  of  the  Halimeda,  None  of  the 
specimens  found  here  attain  to  the  size  of  those  from  the  sand  at 
Zanzibir,  the  largest  of  these  measuring  80  mm.  x  4.  When 
distui-bed  the  worms  swim  by  coiling  the  body  in  the  way  shown 
in  text-fig.  56,  the  coil  passing  down  to  the  tail  and  being  then 
foi-med   iifresh   at    the   head,   a   peculiar   mode  of   motion   also 
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ohsened  in  the  Wasin  specimens.  On  taking  hold  of  the  worm  it 
>\Tiggle8  violently,  and  if  not  promptly  liberated  into  the  collecting- 
jar  the  free  end  breaks  away  and  is  lost  among  the  seaweed. 
Though  it  is  necessary  thus  to  use  cai*e  and  deftness  in  handling 
the  living  specimens,  the  worm  does  not  undergo  autotomy  when 
dropped  into  spirit  or  corrosive  sublimate  solution,  as  would  be  the 
case  with  e,g,  some  Nemertines.  It  seems  very  probable  tliat  both 
colour  and  the  possession  of  this  faculty  are  protective,  though 
opportunity  was  lacking  of  testing  this  experimentally. 

This  variety  appears  to  be  sufficiently  distinct  to  merit  a  name. 
E,  antennata  var.  i^iridis, 

A  fragment  of  a  large  specimen  was  collected  on  the  shore  near 
Mombasa,  ctmcerning  which,  however,  I  have  no  notes. 

The  Maldivan  specimens  were  collected  as  follows : — 

One  complete  specimen,  65  mm.  x  3  mm.,  from  5-7  fathoms 
in  the  lagoon  of  Minikoi  Atoll,  a  fragment  of  a  rather  smaller 
specimen  from  7-9  fathoms  at  the  northern  side  of  the  same  lagoon, 
and  a  third  from  bi-eaking  up  stones  on  the  reef. 

The  remaining  numerous  specimens  are  very  small,  but  one  or 
two  millimetres  in  breadth. 

Oflf  Mahlos  Atoll,  from  23  fathoms,  bottom  of  sand,  stone,  and 
weed,  one  small  specimen  2*5  mm.  broad. 

Oft'  Fadiffblu,  from  12  fathoms,  bottom  hard  sand  and  sponge, 
two  small  f nigments. 

Off  North  Male,  two  small  fragments  fix>m  27  fathoms  and  one 
fi-om  20  fathoms,  bottom  broken  shells  and  i-ubble. 

From  the  reef  at  Hulide,  Male  Atoll,  eight  complete  specimens 
about  2  mm.  wide. 

Small  specimens  seem  to  be  widely  distributed  in  the  Archi- 
pelago and  to  be  of  varied  habitat. 

It  would  hai-dly  be  possible  to  re-identify  this  species  as  that 
collected  by  Elu-enberg  in  the  Red  Sea,  were  it  not  that  Gravier 
{L  c.  p.  255)  in  his  examination  of  Polychieta  from  the  same  locality 
redescribes  it  in  a  thorough  manner,  mentioning  some  of  its 
important  variations.  As  in  both  cases  the  specimens  examined 
were  very  small,  in  spite  of  their  sexual  maturity,  the  presence  in 
these  collections  of  numerous  large  examples  enables  me  to 
supplement  Gravier*s  account  in  some  particulai-s. 

In  the  first  place,  the  form  described  by  him  as  tj'pical  in  having, 
like  Grube's,  smooth  tentacular  and  dorsal  cirri  is  exceptional,  these 
appendages  being  generally  distinctly  annulated  and  occasionally 
quite  monilifonn.  Of  fifty  African  specimens  of  all  sizes  ex- 
amined with  special  detail,  36  per  cent,  had  these  appendages 
very  distinctly  ringed,  as  in  both  those  from  the  Maldives  and  in 
Savigny's  species.  In  none  of  these  specimens  have  I  seen  the 
peculiar  prolongations  of  the  eyes  embracing  the  base  of  the  middle 
paired  tentacles  as  figured  by  Gravier.  The  eye-spots  are  of  a 
characteristic  form,  like  that  of  the  half -moon. 

The  form  of  the  body  is  characteristic,  being  almost  cylindrical 
anteriorly,  and  though  flattened  pasteriorly  remains  more  or  les^ 
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highly  Hi-ched  on  itts  dorsal  sui-face  thi*oughout  (see  text- fig.  57) : 
the  long  segments  bear  well  projecting  feet  distinctly  separated 
from  one  another,  though  many  of  the  small  Maldivan  specimeii> 
form  an  exception  in  this  respect. 

The  prostomium.  at  least  in  adult  specimens,  is  broiwl  and  usually 
deeply  notched  in  fi-ont  in  72  per  cent,  of  the  specimens  (conipan» 
the  figiu'es  1  <fe  2,  PI.  XXII.),  in  contradistinction  to  the  allie<l 
species,  E.  indica  (PI.  XXI.  fig.  9).  The  palps  are,  in  46  pen- 
c^nt.  of  those  examine*!,  grooved  diagonally  below,  as  shown  in 
PI.  XXII.  fig.  3,  and  in  a  few  cases  so  deeply  as  to  make  the 
prostomium  quadripartite  when  seen  from  above,  as  in  Kinl)erg's 
division  of  the  genus,  EryphyU,  which  for  this  reason  is  not 
i-ecognised  in  the  preceiling  t4d>le  of  species. 

Text-fig.  57. 

Seftion?*  of  l)0«ly  of  E,  antenna  fa. 

a.  ThrouKli  baccal  s^nent.      j      b.  Position  of  lar^c<st  gilN. 

Hind  iiart  of  body  remains  as  h. 

From  a  largt*  Mpccimen  of  var.  riridin.     X  5. 

Text-fig.  58. 


X  23 


Upi>er  jaw-platen  of  E,  antennata,  a  largi'  sijccimen.     X  23. 

The  buccal  and  succee<ling  segments  are  nearly  as  thick  as  the 
broadest  in  the  body  (PI.  XXII.  fig.  1),  an  important  and  constant 
character  of  the  species. 

The  jaw-apparatus  in  my  specimens  does  not  ngi'ee  weU  with 
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Gnivier*s  figure,  and  as  that  of  Savigny  is  not  veiy  intelligible,  1 
append  a  representation  of  it  in  text-fig.  58,  p.  315,  and  ^g.  4, 
PI.  XXII.  The  most  striking  featui*e  is  the  strong  development 
of  the  left  unpaired  lateral,  which  lies  alongside  the  great  dental 
in  a  way  which  recalls  the  ari-angement  of  these  parts  in  the 
Onuphidinee.  This  arrangement,  earned  still  further,  is  found, 
however,  in  several  species  of  the  genas,  e.  g.  E.  indica.  The 
following  ai'e  some  formute  of  the  teeth,  which  foim  a  contrast  to 
the  larger  numbei-s  foimd  in  JiJ,  indica : — 


6-7  :  10  +  9-8; 
5-7:    7  +  7-8; 


5-7:7  +  7-12; 
5^6  :  5+8-  9. 


In  large  s])ecimens  the  plates  are  sti-ongly  made,  dark  broi^Ti 
throughout,  and  but  sparingly  bordered  with  white  matter,  except 
the  end-pieces  of  the  lower  jaws,  which  aie  purely  calcareous. 
Even  in  small  specimens,  in  which  the  lower  plates  are  white 
thi*oughout,  the  chitin  is  well  developed  over  the  whole  of  the 
upper,  so  that  in  all  cases  a  marked  contrast  exists  l)etween  these 
and  the  feeble,  almost  completely  calcareous  plates  of  E.  indica. 
There  are  no  diflerences  between  the  great  dental  pLites  of  either 
side  which  could  amount  to  the  ^^  diss^mmetnejrappante"  described 
by  Gravier  (/.  c.  p.  257),  whose  description  and  figure  recall  rather 
these  parts  in  £.  iruiica  (see  p.  320).  As  usual  in  most  species,  the 
left  plate  beai-s  slightly  fewer  teeth,  of  which  the  upi)ermost  is 
better  developed  than  that  on  the  right,  but  this  is  all.  The 
maxillary  forceps  are  very  stix)ng  and  bi*o«ul,  and  in  the  older 
specimens  bear  a  ridge  dorsally  near  their  points,  as  indicate<l  in 
t-ext-fig.  58  (p.  315). 

I  do  not  fin<l  the  two  pix)jection8  of  the  doi*sal  cutus  in  the 
anterior  feet  which  Gravier  desciibes. 

The  setJB  agi-ee  well  with  Gi-avier's  figures.  All  are  smooth  and 
of  a  light  colour.     The  compound  setae  show  no,  or  but  little, 

Text-fig.  59. 


%280 


%Ztr^ 


Two  aciciUar  seta*  of  E.  antennata  iu  their  natural  relative  positions. 
Comi)are  the  shapes  of  their  hooks. 


striation,  and  the  acicula  are  not  black,  though  striatetl  longi- 
tudinally. Thei^e  is,  however,  no  joint  in  the  acicular  setae*,  which 
are  invaiiably  thi^ee-hooked,  of  a  bright  yellow  colour, and  generally 
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considerably  bent  (text-fig.  59,  p.  316).  In  tbe  posterior  feet  this 
tendency  to  the  addition  of  a  third  small  hook  often  makes  itself 
apparent  in  the  ordinary  compound  setse  also,  and  even  the  acicuhi 
are  sometimes  bifid  at  their  extremity,  though  the  form  of  the 
projections  they  bear  is  not  such  that  they  could  rightly  be 
described  as  hooke<l,  PI.  XXII.  figs.  5  &  6.  (Compare  the  species 
described  below,  and  also  E.  elseyi^  Baird,  *  Challenger*  Report, 
xii.  pi.  XX  A.  figs.  14,  15,  16.) 

Thei'e  are  two  acicula  throughout,  and  only  one  or  two  aciculai* 
seUe  posteriorly  (cf.  E.  indica,  where  there  may  be  as  many  as 
four). 

The  gills  ai-e  well  developed,  very  regular  in  form,  and  of  stiff* 
consistency,  the  name  ^^JlaccicUi"  being  equally  a  misnomer 
whether  applied  to  them  or  to  the  body  of  any  of  these  specimens, 
large  or  small.  They  vary  in  length  and  complication  to  some 
extent  independently  of  the  size  of  the  worm,  but  never  quite 
cover  the  back.  The  first  appears  with  great  regularity  on  the 
6th  foot,  only  in  16  per  cent,  being  on  the  5th,  and  only  one  case 
each  on  the  3i-d,  4th,  and  7th.  The  largest  gills,  which  may  be 
composed  of  15  filaments,  are  only  found  anteriorly  from  the  7th 
to  the  20th  foot  in  small  specimens,  or  as  far  as  the  40th  in  large. 


Text-fig.  60. 


Three  feet  of  E.  antennata  (a  small  specimen  of  var.  tnridis),  showinjr  the  pro- 
portions of  the  gills  in  anterior,  middle,  and  posterior  parts  of  the  body. 

From  thLs  point  to  one  approximately  the  same  distance  from  the 
tail  a  variable  amount  of  reduction  takes  place,  after  which,  in  the 
hinder  third  of  the  body,  the  gills  again  become  large  (see  figure 
of  hind  end  of  body,  PI.  XXII.  fig.  7  and  text-%.  60),  though 
never  equal  to  those  of  the  anterior  end  *.  The  reduction  in  the 
middle  region  may  be  sufiicient  to  cause  a  striking  diflference  in  the 
appearance  of  the  animal,  or,  in  large  specimens,  be  not  apparent 
until  a  close  examination  is  made.  In  a  few  specimens  the  gills 
are  reduced  to  single  filaments,  or  even  disappear  altogether  in  the 

*  A  similar  phenomenon  is  noted  in  the  ca>e  of  E.  ftyi*rf8ienai3  by  Mcintosh 
'  Challenger,'  xii.  p.  271. 
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middle  region,  reapj.>earing  as  combs  of  three  or  more  filaments 
]M).steriorly.  In  very  young  specimens,  1  mm.  or  so  wide,  the  gills 
are  all  small  and  simple  and  not  developed  at  all  posteriorly.  It 
is  thus  sometimes  difficult  to  determine  a  specimen  of  this  species 
whose  posterior  part  is  missing,  but  generally  the  distinct  annu- 
lations  of  the  tentacles,  and  the  breadth  and  deep  notch  of  the 
pi'ostomium,  form  a  sufficient  distinction  from  the  allied  E,  hidica. 

This  enlargement  of  the  gills  at  the  ends  of  the  body  is 
evidently  connected  with  the  liabits  of  the  worm,  by  which  the 
head  and  tail,  especially  the  former,  are  more  frequently  brought 
into  contact  with  the  fresher  water  outside  the  bmrow. 

The  i-elationships  of  this  species  to  those  next  following  ai-e 
shown  in  the  table  on  p.  287.  It  is  also  nearly  i*elated  to,  if 
not  synonymous  with,  K,  t&rresiensU  McI.  (loc.  cU,  p.  270),  with 
which  it  agi-ees  in  every  particular,  except  that  in  the  latter,  though 
the  jaw-apparatus  is  of  quite  similar  form,  the  numbers  of  the  teeth 
ai'e  smaller,  and  the  gills  in  all  his  specimens  begin  at  the  fourth 
foot.  These  variations  are  not  important,  and  by  the  inclusion 
of  these  specimens  the  range  of  the  species  is  extended  to  the 
Tonnes  Straits.  The  species  which  Mcintosh  doubtfully  identifies 
with  IJ.  eheyi  Baird  {loc,  cU.  p.  286)  from  the  Ai-afura  Sea,  Noi-th 
Australia,  agrees  in  every  detail  except  the  shape  of  the  mandi- 
bular or  lower  jaw-plates,  which  ai*e  hei-e  remarkably  short  in 
propoiiiion  to  the  length  of  the  upper.  In  the  head  and  its 
appendages,  feet,  sette,  gills,  and  theii*  distribution  the  species  tare 
identical. 

Similarly  the  fragment  named  by  Mcintosh  E.  hdsaen^is  {loc,  cit. 
p.  298)  has  featui^es  peculiar  to  E,  Jlctccida  in  its  large  posterior 
gills,  annulated  anal  and  dorsal  cirri,  and  golden  three-hookeil 
aciculai*  setae.  An  extension  of  mnge  to  include  the  Bass  Straits 
cjinnot,  however,  be  held  proven  until  better  evidence  than  that 
afforded  by  a  single  fragment  can  be  adduced  (but  see  note  at 
l)ottom  of  page  312,  which  gives  the  required  corroboration). 

Eunice  ixdica  Kbg.     (Plate  XXI.  figs.  9  12.) 

Eunice  cmigesta  Marenzeller,  "  Slid  japan  ische  Anneliden," 
Denkschr.  Akad.  Wien,  xli.  1879,  p.  134. 

This  species,  fii-st  recorded  by  Kinberg  from  Banks'  Strait*, 
and  later  by  Gnibe  from  the  Philippines,  Marenzeller  from  the 
south  of  Japan,  and  Gravier  from  the  Red  Sea,  is  represented  in 
these  collections  by  more  numerous  and  larger  specimens  than  in 
any  of  the  above  mentioned.  The  largest  measures  75  mm.  x 
4  mm.,  and  is  one  of  the  five  of  nearly  equal  size  collected  from 
among  sponges  «kc.  at  low  spring-tide  level  in  Chuaka  Bay.  From 
the  western  side  of  Zanzibar  come  two  specimens,  one  nearly  as 
large  as  the  large  Chuaka  Bay  example  and  one  smaller,  while 

•  According  to  Mcintosh,  loc.  cit.     Presumably  Straits  of  Bancs  to  the  west  t>f 
Samatra  are  meant,  not  the  Banks'  Sti-ait  off  the  Canadian  north-wer<t. 
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Wasin  Hai'bour  yielded  seven,  of  which  four  ai-e  quite  small 
(1  mm.  or  so  bi*oad)  and  the  rest  intermediate  in  size  between 
these  and  the  specimens  from  Zanzibar. 

In  the  Maldives  six  veiy  small  incomplete  specimens  (measiwing 
1*5  mm.  in  breadth)  were  dredged  from  30  fathoms  off  Suvadiva 
Atoll  from  a  rough  stony  bottom.  These  are  interesting  in  that 
they  are  sexually  mature  in  spite  of  their  size  and  the  undeveloped 
state  of  their  gills,  of  which  the  largest  consist  of  three  or  four 
filaments  an<l  do  not  by  any  means  cover  the  back.  Three  of 
these  specimens  ai*e  distended  with  large  ova  and  three  with 
sperm. 

Four,  1  mm.  wide,  from  20  fathoms  off  North  Mahlos.AtoU, 
with  small  gills  and  an  abundance  of  yellow-brown  pigment. 
Another,  still  smaller  and  with  gills  of  only  two  filaments,  was 
dretlged  in  the  northern  part  of  Minikoi  lagoon  from  7-9  fathoms 
of  water,  and  two  veiy  small  fragments  were  dredged  off  Mahlos 
from  23  fathoms,  bottom  sand,  stone,  and  weeds,  and  off  Fadiffolu, 
12  fathoms,  bottom  hard  sand  and  sponge. 

The  form  of  the  body  is,  as  usual,  characteristic,  and  notably 
different  from  tliat  of  E.  anieniKUa  and  E,  murrct^jji  in  the  smallness 
of  the  prostomiuiii  and  narrowness  of  the  buccal  and  first  two 

Text-fig.  61. 
X5 

Set'tioiiK  of  l)oUy  of  E.  indica, 

it.  Thvoiigh  Imccal  or  succfeding  two  or  three  segineuts. 
6.  M  iiUlle  of  gill-region, 
c.  At  'i  lengtb  of  body. 

From  a  full-sized  8pecimen  ;  the  smaller  ones  ai-e  r«5under. 

abranchifeix)us  segments.  The  only  cylindrical  poi-tion  of  the 
body  being  thus  inconspicuous,  the  whole  appears  flattened.  The 
broadest  and  flattest  part  of  the  body  is  not  far  behind  the 
head,  near  the  beginning  of  the  branchiferous  region.  These 
proportions  are  shown  in  PI.  XXII.  fig.  9  and  text-tig.  61,  which 
represent  the  condition  of  a  preserved  specimen  *.  It  was  noted 
at  the  time  of  killing  that  the  slender  anterior  end  is  especially 
conti-actile  in  this  species. 

As  regards  coloiu*,  notes  made  ivom  the  living  animals  give  the 
following  variations: — A  fair-sized  specimen  from  Chuaka  was 

*  III  comparing  these  figures  with  that  given  by  Gravier  {L  c.  pi.  xiii.  fig.  70),  it 
must  be  borne  in  mind  that  very  Hmall  specimens  such  as  the  one  he  examined  are 
far  lesH  contractile  on  killing  than  are  the  adults. 


320 


MR.  CYRIL  CR08SLAND  OX  THE 


[Feb.  16, 


neai'ly  coloiirle«s  but  for  the  red  gills  and  blood-vessels  and, 
posteriorly,  the  gut.  Others,  including  specimens  from  Waain 
Harboiu*,  of  nearly  the  same  size,  were  of  a  light  brown  colour 
anteriorly,  somewhat  darker  in  the  intersegmental  grooves,  but 
nearly  all  the  preserved  specimens  are  now  practically  colourless. 
One  specimen  shows  mottling  of  brown  pigment  anteriorly  as  far 
back  as  the  middle  of  the  gill-region. 

The  pix)stomium  is  normally  somewhat  conical  in  shape,  with  a 
very  small  notch  in  its  anterior  boi-der,  though  it  is  deeply  grooved 
below  (PI.  XXI.  figs.  9  «k  10  and  text-fig.  62,  6).  In  two  out  of  the 
ten  large  African  specimens  specially  examined  it  was,  howevei*, 
as  broad  distally  as  at  its  bise,  and  in  two  others,  as  in  one  of  the 

Text-fig.  62. 


Heads  of  three  »|K*ciinens  of  E.  indica,  two  of  which  (a  and  c)  are  of 
abnormal  shape. 

The  figure  shows  also  varuitions  in  the  peristomium  and  in  the  thickne^^s  of 
the  tentacles. 


small  Maldivan  examples,  its  margin  was  quite  entire.  Compare 
the  diu wings  in  text-fig.  62.  The  eyes  are  large  and  of  the  form 
of  a  rounded  triangle.  The  tentacles  in  all  exiimples  are  quito 
smooth,  without  trace  of  ringing.  The  smooth  tentaculai-  cin*i  are 
remarkably  long,  extending  usually  beyond  the  anterior  boixler 
of  the  buccal  segment,  and  in  some  cases  even  to  the  front  of  the 
pix)stomium.  These  pioportions  are  sho^^Tl  in  text-fig.  62  and  in 
PI.  XXI.  fig.  9. 

The  jaw-apparatus  is  characterised  by  the  small  size,  delicacy 
and  calcareous  composition  of  its  plates,  and  by  the  asymmetiy  of 
the  gieat  dentals.      As  in  £,  aiitennata,  E.  vittata,  and  certain 
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others,  the  posterior  left  crescentic  plate  lies  alongside  and 
approximates  to  the  size  and  shape  of  the  great  dental.  The 
numbers  of  the  teeth  are  fairly  large,  they  being  especially  small 
and  numerous  on  the  crescentic  plates.  The  following  formulie 
give  their  variation  : — 

9-9:    ?  +    7- ? 
10—  8:    8+    9-13 

9-11  :  11  +  10-13 
11-11  :    ?  +    9-  ? 

The  asymmetry  of  the  great  dentals  exists  even  when  the 
numbers  of  the  teeth  they  bear  ai*e  the  same,  as  was  the  case  in 
the  specimen  from  which  text-fig.  63  was  prepared.  The  lower 
jaws  ai-e  almost  entirely  calcareous  in  composition  and  their  end  ■ 
plates  ai-e  indeiite<l. 

Text-fig.  63. 


Upper  jawg  of  a  full-grown  specimen  of  B.  indica. 
Left  anterior  plates  moved  upwards  fi'om  the  natural  position. 

The  feet  are  comparatively  long  and  slender  with  long  setie, 
and  are  well  separated  from  each  otlier.  The  dorsal  and  ventral 
cirri  are  well  developed,  but  not  annulated.     Large  gills  cover 

Proc.  Zool.  Soc— 1904,  Vol.  I.  No.  XXI.  21 
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the  anterior  tliiitl  of  the  body  (PI.  XXI.  fig.  9),  commencing  in 
all  these  specimens  on  the  thiixl  foot,  except  in  the  case  of  tiiree 
small  specimens  from  the  Maldives,  in  which  the  first  biunchi- 
ferous  foot  is  the  fom-th.  In  fair-sized  specimens  the  gills  extend 
from  the  34th  up  to  the  50th  foot,  and  in  one  case  sixteen 
pairs  of  rudimentary  gills  followed  this  latter  point.  The  maxi- 
mum number  of  filaments  is  from  ten  to  twenty,  this  variation 
being  nonnal  in  large  specimens,  but  one,  also  of  fair  size,  had 
gills  abnormally  small  and  composed  of  only  seven  filaments.  In 
all  the  smaller  specimens  the  gills  are  simplex*,  as  mentioned  above 
and  as  in  Gmvier's  specimen.  The  setae  ai-e  a.s  da*«cribed  by 
Gravier  and  other  authoi-s,  the  acicula  being  simple  at  the  point 


Text-fiff.  64. 


F«et  of  K.  indica^  i*howing  umximiim  development  of  gill. 

and  slightly  bent  upwanls.  The  aciculai*  hooks  are  exactly  like 
those  of  E,  antennata  and  E,  murrayiy  but  often  occm*  in  gi-ciiter 
nimibers  tlmn  ever  in  the  former,  the  occuri*ence  of  four  in  one 
foot  being  quite  common.  The  compound  setae  never  have  a 
third  hook  in  this  si)ecies,  but  the  pointed  ending  of  the  ^^-ing 
is  very  characteristic.  Figs.  1 1  <fe  1 2,  PI.  XXL,  illustrate  thest* 
features  and  show  the  diffei*ence  in  the  form  of  the  compound 
setae  from  the  posterior  feet  (c/l  a  and  c). 

The  most  distinctive  features  of  this  species  ai'e  sh»ire<l  by 
E.  congesta  Marenzeller,  from  the  south  of  Japm.  The  differences 
are  that  the  prostomium  of  the  latter  is  "motlerately  deeply 
indented,"  the  jaw-appaiutus  shows  slight  differences  in  having 
fewer  teeth,  and  the  giUs  do  not  appear  until  the  seventh  or  eightli 
foot.  Such  differences  are  easUy  accounted  for  as  individual 
variations,  and  do  not  compare  at  all  with  the  impoi-tance  of  their 
points  of  resemblance.  Tlie  species  are  alike  in  the  colour  an<i 
foi*m  of  the  body  (so  far  as  these  are  described  by  Marenzeller).. 
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the  length  and  smoothness  of  the  tentacles,  and  every  detail  of 
the  feet  and  setce.  The  jaw-apparatus  shows  characteristic 
resemblances  in  its  yellow  colour,  in  the  size  and  position  of  the 
left  azygos  plate,  and  in  the  whole  structure  and  composition  of 
the  lower  jaws,  of  which  Marenzeller's  representation  cannot  be 
surpassed  as  a  likeness  of  the  same  parts  in  the  present  examples 
of  Eiinice  indica. 

This  extension  of  the  I'ange  of  the  species  from  the  Red  Sea  to 
the  south  of  Japan  is  striking  but  not  without  precedent. 

Eunice  siciliensis  Gr.    (Plate  XXII.  figs.  8,  9.) 

Eunice  vcUida,  Gravier,  op,  dt. 

This  highly  specialised  and  ahnost  cosmopolitan  species  is 
found  apparently  wherever  limestone  suitable  for  its  borings 
occm«,  and  so  especially  in  the  coml  regions  of  the  tropics,  whei-e 
its  abundance  must  be  an  important  item  in  the  list  of  causes 
tending  to  the  disintegration  of  living  coral  and  coral-rock.  In 
East  Africa  it  occm's  wherever  coral  grows,  and  so  is  recorded 
from  every  locality  where  I  collected,  including  the  shore  of 
Mombasa  Island  (one  small  specimen),  and  from  a  depth  of  10 
fathoms  in  Wasin  Harboui*,  with  the  notable  exception  of  Chuaka 
Bay,  where  no  coral  occurs.  Di*.  E.  P.  Wright  brought  fragments 
of  a  large  specimen  from  the  Seychelles  in  1868. 

In  the  Maldives,  as  would  be  expected  from  the  abundance  of 
soft  I'eef-limestone  and  growing  coral,  the  worm  is  very  common, 
being  recorded  from  the  following  stations : — 

Reef  and  sand-flats  of  Hulule,  Male  Atoll ;  seven  specimens  and 

fragments. 
North  Male  Atoll,  25  and  35  fathoms ;  three  specimens. 
Minikoi  Atoll,  from  the  lagoon  sand,  three ;  and  from  the  reef 

under  boulders,  two. 
South  Nilandu,  25  fathoms,  hard  bottom ;  one  specimen. 
Suvadiva,  28  fathoms,  from  dead  coral ;  one  specimen. 
From  Mahlos  Atoll,  20  fathoms,  were  collected  fragments  fi*oin 

among  sand  and  rubble. 

On  splitting  a  block  of  growing  coral,  or  blocks  formed  by  recent 
growth,  in  very  many  cases  two  or  three  dull  green  cords  stretch 
across  the  fissure.  There  are  portions  of  a  specimen  of  this 
species,  the  burrow  of  which  is  so  long  and  tortuous  as  to  be  cut 
across  two  or  three  times  by  any  split  though  the  block.  Tlie 
burrow  has  a  delicate  parchment- like  lining,  at  least  in  some  cases. 
The  worm  is  also  able  to  burrow  in  the  soft  surface  of  the  reef - 
edge  on  the  east  coasts  of  Zanzibar. 

It  is  remarkable  that  none  of  the  Maldivan  specimens  attam 
to  the  large  size  of  several  of  those  from  East  Africa,  and  the 
majority  of  them  are  about  half  this  size.  The  largest  East 
African  examples  measure  5  or  6  mm.  in  breadth,  and  such  a 

21* 
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specimen  would  attain  to  a  length  of  600  mm.  at  least,  thou^ 
accurate  measurements  were  rendered  difficult  by  the  impossibility 
of  extracting  a  complete  specimen  from  so  long  and  tortuous  a 
buiTOw.  An  incomplete  specimen  in  spirit  measured  3  mm.  in 
width  and  150  mm.  (comprising  about  225  segments)  in  length, 
and  yet  none  of  the  gill-region  is  present. 

The  colour  of  the  living  animal,  but  i-oughly  noted  by  Claparede 
and  Ehlers,  is  somewhat  variable.  The  first  third  or  so  of  the 
body-length  is  of  a  dirty  opaque  white,  the  gill-region  is  slaty- 
blue  or  dull  green,  a  tint  which  appeared  to  be  due  to  that 
of  the  gut,  and  finally  the  *  posterior  part  is  white  again.  The 
tentacles  are  white,  but  the  prostomium  and  peristomium  are 
light  brown,  which  tint  usually  soon  dies  out.  There  is  often  a 
band  of  opaque  white  pigment  between  the  bases  of  the  nuchal 
ein-i,  and  the  brown  paii«  may  or  may  not  be  covered  with  small 
white  dots.  In  a  large  specimen  dredged  in  "Wasin  Harbour,  the 
brown  coloi-ation,  in  life,  was  quite  uniform,  and  extended  over 
nearly  the  whole  of  that  part  of  the  body  which  is  usuaUy  whitish. 
In  some  specimens  the  prostomiiun  and  buccal  segment  are  very 
dark  brown,  almost  black.  As  noted  by  Ehlers,  the  white  body- 
pigment  becomes  a  yellow-brown  in  spirit ;  but  some  specimens, 
large  and  small,  are  now  nearly  colourless. 

A  complete  account  of  the  anatomy  and  principal  variations 
of  this  form  may  be  found  in  Ehlers's  '  Borstenwiirmer '  and 
Clapardde's  *  Ann^lides  du  Golfe  de  Naples.'  Grube,  in  the 
*  Annulata  Semperiana,'  remarks  on  the  variation  in  distribution 
and  size  of  the  gills  (which  in  some  of  the  Philippine  specimens 
were  longer  than  in  those  of  the  Mediterranean)  and  in  the  pro- 
portions of  pro-  and  peristomia,  these  facts  being  Uie  same  for 
the  specimens  from  the  eastern  side  of  the  Indo-Pacific  Ocean. 
Finally,  Gravier  redescribes  the  species  under  the  two  names 
siciliensis  and  vaUda ;  and  Ehlei-s  describes  very  fully  a  veiy  nearly 
allied  species  E,  leucodmi  ^,  giving  figures,  of  which  nos.  1,  4,  and 
10,  of  the  general  body  form  and  the  lower  jaws,  serve  excellently 
for  this  species. 

Gravier  separates  his  Red  Sea  specimens  into  two  species, 
naming  a  single  small  example  E,  sicUiensiSy  while  for  the  rest  he 
institutes  the  new  name  £.  vaUda.  The  dififerences  upon  which 
this  distinction  is  based  are  (1)  the  length  of  the  gills,  which  is 
proportionately  about  three  times  as  great  in  the  latter  as  in 
the  former;  (2)  the  proportions  of  the  head;  (3)  the  presence 
of  pigment  in  the  anterior  part  of  the  body  of  E,  vaUda.  All  the 
specimens  seem  to  have  been  small,  the  single  colourless  sicilimms 
individual  having  a  maximum  breadth  of  only  2  mm.  The  feet, 
sette,  and  jaws  are  absolutely  identical  in  both.  An  examination 
of  the  large  number  of  specimens  contained  in  these  two  collections 
shows  conclusively  that  these  points  are  variable  in  the  species, 

*  Polrcluctcu  des  inagelhiniHchcu  und  cbilcnischen  Straudes,  p.  128,  fig».  1-10. 
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all  stages  occurring  between  the  ^valida'  and  sicUiensis  tji^. 
Indeed,  this  was  noted  long  ago  by  Grube  in  the  case  of  the 
features  (1)  and  (2),  and  variations  in  the  colour  of  living  examples 
are  given  above.  In  spirit,  colourless  specimens  are  not  common, 
but  shades  of  light  and  dark  brown  are  numerous. 

Gravier's  figures  (pi.  13.  figs.  71-82,  and  text  130  and  134)  are 
excellent  illustrations  of  the  species  and  the  extremes  of  its 
variation. 

Ehlers's  South  American  species  E,  leitcodon  differs  in  (1),  as  the 
name  implies,  the  broad  white  band  surrounding  the  plates  of  the 
upper  jaw  and  the  almost  completely  calcareous  composition  of 
the  lower ;  (2)  the  shortness  and  ringing  of  the  tentacles.  The 
mottling  of  the  body-pigment  and  ot£er  smaU  differences  may  be 
found  as  variations  in  £,  sicUiensis ;  but  I  do  not  find  in  these 
collections  any  specimens  the  tentacles  of  which  are  shorter  than 
one  and  a  half  times  the  length  of  the  prostomium,  or  the  upper 
jaw-plates  of  which  are  not  quite  black  with  but  a  narrow  and 
inconspicuous  white  edging.  Ringing  of  the  tentacles  may  or 
may  not  be  developed.  The  points  of  agreement  between  the  two 
species  so  preponderate  over  these  small,  but  constant  differences, 
that  it  seems  best  to  foUow  out  Ehlers's  own  suggestion  and  to 
regard  his  specimens  as  belonging  to  a  local  variety  of  the  cosmo- 
politan species  E,  sicUienais, 

Clapai^e  and  Ehlers  (Borstenwiirmer)  figiu^  compound  setce 
with  elongated  articulated  pieces,  whereas  Gravier's  figures  (of 
both  varieties)  show  short  triangular  hooks  as  in  Ehleis's  figures 
of  the  letusodon  variety.  These  setae  vary  considerably,  those  from 
anterior  segments  diffeiing  from  those  found  posteriorly  in  the  way 
shown  by  figs.  8,  a  ds  6,  PI.  XXII.,  which  represent  the  extremes 
of  the  forms  met  with.  Those  of  the  hinder  feet  are  much  the 
stouter,  as  here  commonly  one  compound  seta  is  found  alone. 
Comb  and  acicular  sette  are  entirely  absent  from  all  these  speci- 
mens, even  in  cases  where  two  acicula  oociu*  in  a  few  feet.  Then* 
absence  forms  a  very  definite  distinction  between  this  and  others 
which  have  simple  gills,  e.  g.  £.  schizohranchia  Clap.  ♦,  E,  maren- 
zeUeri  Graviert,  and  £.  cirrolyranchiata  McI.J.  These  three 
species  indeed  show  none  of  the  other  features  of  specialisation 
which  make  E,  siciliensia  so  well  marked  a  form. 

Several  specimens,  e.  g,  four  from  Hulule,  Male  Atoll,  and  one 
from  Minikoi  reef,  show  remai-kable  papillae  distributed  over  the 
three  middle  tentacles,  as  shown  in  fig.  9,  PI.  XXII.  Possibly 
these  are  connected  with  the  "  papilles  en  forme  de  domes  sur- 

*  Op,  cU.y  Sup^lemeat,  1870,  p.  90,  and  pi.  ii.  fig.  6.  This  species  has  been  regarded 
as  synonymous  with  H.  fieUietms by  lat<rr  workers.  Though  ClaparMe  says  nothing 
about  its  jaw-apparatus  and  kys  emphasis  upon  probably  variable  features  such  as 
colour  and  proportions  of  the  buccal  se^ent,  the  presence  of  these  setrc  remains  an 
indubitable  distinction  of  quite  specific  importance. 

t  Op.  exL  p.  230. 

X  *  Challenger  *  Reports,  vol.  xii.  p.  277.  It  is  remarkable  that  no  specimen  of  so 
common  and  widely  distributed  a  species  an  JE.  ticiliensis  occurred  in  the  '  Challenger' 
collection. 
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baii>s6s"  which  Claparkle  mentions  and  figures  (pi.  2.  fig.  5d). 
Perhaps  these  organs  are  evemble,  or  liave  hei'e  become  hyper- 
trophied. 

The  means  by  which  the  long  and  tortuous  burrows  are  made 
ai*e  still  unknown;  the  principal  suggestions  being  (1)  by  aid  of 
an  acid  secretion,  (2)  by  the  mechanical  action  of  the  jaws.  While 
in  the  Maldives,  Gardiner  repeatedly  tested  the  effect  of  the 
bodies  of  boring  annelids  upon  litmus-paper  without  finding  any 
acid  reaction,  a  result  identical  with  Mcintosh's  observations  on 
Polydora  *.  Indeed,  it  is  not  easy  to  see  how  an  acidity  of  the 
bofly  could  protluce  any  effect  beyond  enlarging  the  diameter  of  the 
bun-ow,  which  is  never  found  larger  than  the  body  of  the  worm 
it  contains.  The  supposition  that  an  acid  secretion  aids  the  action 
of  the  jaws  is  negatived  by  the  calcareous  composition  of  the 
lower  plates,  the  only  parts  the  action  of  which  could  conceivably 
produce  the  i*esidts  seen.  The  size  and  gouge-like  shape  of  these 
strongly  suggest  their  use  in  cutting  out  the  canal  by  a  rotary 
motion  of  the  head.  The  softness  of  ordinary  i-eef-rock  and  the 
poix)us  nature  of  coral  make  this  hypothesis  a  passible  one. 

The  mode  of  life  of  this  species  would,  if  known,  be  of  great 
intei-est.  Is  it  usually  possible  for  the  head  to  come  to  the 
surface  to  seek  food,  or  does  it,  as  seems  physically  necessary,  and 
as  is  indicated  by  the  absence  of  gills  anteriorly,  remain  usually 
at  the  deep  end  of  the  bmrow  ?  Can  the  boring  sponges  and  algje 
pai-asitic  in  coi-als  afford  an  appreciable  amount  of  nutriment  to 
tlie  wonn  ? 

Genus  Xicidion  Kbg. 
As  Eunice  but  irithont  gills. 

The  species  of  this  genus  are  but  few  in  numl3er,  and  sevei-al 
of  the  names  apply  to  species  not  yet  properly  describeil.  Of 
Kinberg's  three  species  upon  which  the  gemis  was  founded,  two 
are  very  probably,  as  Grube  notes,  specimens  of  E,  siciliensis ;  but 
the  third  iV.  cincta,  which  poSvSesses  acicular  sette,  is  probably  a 
true  Nicidion^  and  the  shortness  of  its  tentacles  indicates  the  pro- 
bable identity  of  this  Pacific  form  with  that  from  East  Africa. 

The  species  of  which  ceitfun  identification  is  possible  ai'e  but 
four  in  number,  viz.  :-- 

X,  k'uihergi  H.  E.  Webster,  Bidl.  U.S.  Xut.  Miis.  25,  1884. 
X.  halfouriana  McI.,  *  Challenger  Reports,'  xii.  1885. 
X.  brevis  Ehl.,  '  Florida  Anneliden,'  1887. 
X.  edeiiiidum  Ehl.,   Die  Polyclijeten  des  niagell.  und  chil. 
Sti-andes,  1001. 

Of  these  X,  edeniulum  is  distinguished  from  all  the  other  species 
"*  Aunals  &  Maj?.  N.  H.  ser.  4,  vol.  ii.  p.  276  (1868). 
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in  the  chflracter  of  its  jaws,  whose  structure  approximates  to  those 
of  Eunice  aicilieiisis, 

NiciDioN  GRACILIS,  8p.  n.     (Plate  XXII.  figs.  10,  11.) 

Body  slender,  divided  into  two  parts ,  which  differ  in  the  pro- 
portions of  their  segments  and  the  characters  of  the  feet  they  hear, 
Prostomiitm  broad,  slightly  notched  in  froTit ;  tentacles  short,  the 
middle  one  projecting  very  little  beyond  the  anterior  border  of  the 
prostomittmr.  Eyes  large,  half  moon  shaped.  Jaws  of  tJie  usual 
form,  great  dental  plates  ioith  about  six  teeth  each, 

Set(e  of  the  usfual  type. 

Allied  to  N.  brevis  Ehl,*,  but  differs  in  shnderness  of  body, 
shortness  of  tentacles,  ami  other  characters. 

Three  specimens,  of  which  the  two  largest  want  the  hind  end, 
were  dredged  in  Wasin  Harbour. 

The  body  is  very  slender  in  proportion  to  its  length,  the  longest 
fi-agment  measuring  15  mm.  by  1*5  mm.,  and  consisting  of  sixty -five 
segments.  The  single  complete  specimen  is  unfoi-tunately  undei- 
going  regeneration  of  the  huid  end,  and  so  is  useless  as  a  comparison. 
All  three  are  of  approximately  the  same  breadth. 

In  life  the  anterior  half  of  the  body  is  coloured  red-brown  by 
dots  of  colo\ir  on  a  whitish  or  pink  ground,  the  posterior  pait 
being  nearly  colourless  but  for  the  black  gut.  In  one  specimen 
two  white  collara  were  foimed  by  the  peiLstomium  and  setigerous 
segments  three  and  four,  and  a  white  spot  occurred  in  the  middle 
of  each  segment  just  behind  the  intei-segmental  groove.  In  spirit 
the  specimens  are  a  uniform  dull  light  bro\vn,  but  one  is  dai'ker 
and  redder  anteriorly. 

Two  of  the  specimens  were  infested  with  a  pai-asitic  Syllid,  the 
fii-st  by  one,  the  second  by  seven  examples ;  this  species  was  found 
also  on  a  Nemei-tine  and  a  Polvnoid,  and  will  be  described  in  due 
course.  The  head  of  the  Syllid  is  buried  in  the  space  between 
two  adjacent  parapodia. 

The  head  is  nearly  as  broad  as  the  rest  of  the  body,  the  broadest 
part  of  which  is  about  4  mm.  behind  it.  Both  rings  of  the 
buccal  segment  are  fairly  long,  the  second  Ijeing  about  half  as 
long  as  the  first.  These  and  the  next  foiur  or  five  segments  are 
nearly  cylindrical  in  section,  but  the  next  twenty-five  t  are 
flattened  doi-sally  and  especially  ventrally,  and  become  very  shoi-t. 
These  thirty  anterior  segments  form  a  contrast  to  the  succeeding, 
both  in  their  own  propoi-tions  and  in  the  feet  they  bear  (see  text- 
fig.  66,  p.  329).  The  remaining  segments  are  highly  arche<l 
dorsally,  though  the  venti-al  flattening  extends  to  the  anus,  and 
are  fi'om  two  to  three  times  as  long  as  those  of  the  anterior 
region.     The  brojidest  paii;  of  the  body  is  about  the  middle  of  the 

•  *  Florida  Aimeliden.*    Insults  of  dredging  by  U.S.  Fish  Coinm.  SS.  *  IJlakc' 
Harvard,  1887. 
t  This  nuuiljer  w  nearly  constant  in  all  three  examples. 
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first  region,  which  naiTOws  slightly  to  its  posterior  end,  and  the 
i-est  of  the  body  retains  this  slightly  deei'eased  breadth  to  near 
the  anus.  The  figiu'e  of  the  woim  (PI.  XXII.  fig.  10)  gives  these 
))it)portions  and  illustrates  the  diJBTei^nces  between  the  two  part» 
of  the  body.  As  here  shown,  the  change  is  quite  sudden  at  the 
]X)int  given. 

The  prostomium  (PI.  XXII.  fig.  10)  is  nearly  as  bi-oad  as  the 
buccal  segment  and  slightly  notched  anteriorly  in  the  usual  way. 
The  tentacles  ai-e  smooth,  short  and  thick,  the  longest  projecting 
but  very  little  beyond  the  edge  of  the  prostomium.  The  eyes  are 
large  and  densely  black,  of  a  half -moon  shape,  or  slightly  ci'escentic 
from  some  points  of  view.  The  tentacular  ciiri  ai*e  remarkably 
small  and  slender. 

The  upper  jaw-plates  are  of  the  usual  type,  the  only  notic^iible 
features  being  the  bluntness  of  the  teeth  and  the  length  of  the 
supports  at  the  base  of  the  great  dental  plates.  As  would  lie 
expected  from  the  small  size  of  the  worm,  the  plates  are  delicate 
and  of  a  liglit  bro^Ti  colour,  but  calcai-eous  matter  is  not  visible. 

Text-fiff.  65. 


Upper  and  lower  jaw-plates  of  Nicidion  graciJif.     X  6(». 


There  are  two  black  crescentic  paragnaths,  one  on  either  side 
above  and  exterior  to  the  crescent  plates.  Tlie  lower  jaws  can 
scarcely  be  called  plates,  they  are  so  delicate  and  flexible.  The 
shapes  of  all  these  parts  are  shown  in  text-fig.  65. 
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The  feet  of  the  anterior  part  of  the  body  project  considerably, 
those  of  the  posterior  ver}'  little.  The  former  appeal*  to  be  thicker 
distal  ly  than  at  their  bases,  owing  to  the  breadth  and  thickness  of 
the  lips  of  the  seta -sac  and  to  the  swelling  of  the  ventral  cirri  to 
an  egg-shape,  the  bit)ad  end  being  the  distal.  The  posterior  feet 
are  as  usual  pointed  at  their  tips  and  have  small,  scarcely  visible 
venti'al  cirri.  In  this  way  is  caused  the  more  striking  of  the 
differences  between  the  anterior  and  posterior  parts  of  the  body, 
tlie  change  taking  place  quite  rapidly  at  the  point  mentioned, 
at  which  also  a  two-hooked  acicular  seta  first  appears.  In  the 
anteiior  feet  the  dorsal  cirrus  is  long,  projecting  beyond  the  end 
of  the  seta-sac ;  posteriorly  it  is  very  small  (compai'e  the  figures 
of  the  feet  in  text -fig.  66). 

Text-fig.  66. 


Antei-ior  and  hinder  feet  of  Nicidion  graciJU,     X  00. 

The  setrp  are  numerous  and  pi-oject  well  antei'iorly  when  not, 
as  is  fi'equently  the  case,  broken  off  level  with  the  end  of  the 
seta-sac.  This  is  the  case  almost  always  posteriorly,  where  iisually 
only  a  few  comb-setie  are  found  projecting.  All  are  of  the  usual 
form  and  their  details  are  given  in  fig.  11,  PL  XXII. 

There  is  a  single  pair  of  short  and  slender  anal  cirri. 

This  species  is  very  closely  related  to  N".  brevis  Ehlers,  from 
which  it  is  distinguished  at  once,  however,  by  the  slendemass  and 
anterior  compression  of  its  body,  the  shortness  of  its  tentacles, 
and  form  of  its  teeth.  The  resemblances  between  the  two  specias 
are  certainly  more  striking  than  the  differences,  comprising  the 
smallness  of  the  tentacular  cirri,  broad  features  of  the  jaw- 
apparatus  (including  apparently  the  remarkable  delicacy  of  the 
lower  jaws),  structure  of  the  feet  and  setae,  and  the  characteristic 
diffei*ences  between  thase  of  the  anterior  and  posterior  portions  of 
the  body. 
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EXPLANATION  OF  THE  PLATES. 

PLi.TE  XX. 

Fig.  1.  Eunice  afra  (p.  289).   Dorsal  view  of  the  anterior  end  of  a  medium-sized 
Chuaka  specimen.     X  3*6. 

2.  Side  view  of  the  same,  showing  positions  of  the  anterior  feet  and  relations  cf 

pro-  and  peristomia. 

3.  Outline  of  head  and  its  appendages  of  a  larger  specimen  showing  the  com- 

paratively smaller  size  of  these  parts,  to  same  scale. 

4.  Lower  jaw-plates  of  a  young  specimen,  which  are  transparent  enough  to  show 

the  structure  of  the  chitinoos  parts,  the  calcareous  end-plates  are  well 
developed.    Cf,  text-fig.  44^  p*  293,  which  is  from  an  older  specimen. 

5.  The  bases  of  the  tentacles  and  eyes,  as  seen  when  the  anterior  border  of  the 

peristomium  is  drawn  back,    tf.^eye,  j7r.= groove,  ^.= tentacle. 

6.  A  large  complete  Maldivan  specimen  of  JE.  coccinsa  (p.  297),  seen  from  the 

side  to  show  proportions  of  body  &c.    X  2. 

7.  Lower  jaw-plates  of  a  small  Wasin  specimen  (p.  300),  showing  the  character- 

istic structure  of  the  end-plates. 

Plate  XXI. 

Fig.  1.  Eunice  tubifexy  adult  (p.  303).     Head  and  anterior  part  of  body. 

2.  About  segment  85,  region  of  small  gills. 

3.  Region  of  maximum  development  of  gills. 

4.  Ventral  view  of  (2)  showing  secretory  pads  formed  by  ventral  cirri  of  the 

middle  part  of  the  body.    All  the  above  X  3. 

5.  Setie  and  lips  of  seta-sac  of  the  lOOth  foot.     X  50. 

6.  Setaj  in  detaiL    a,  acicular  seta  from  hind  body,  the  guard  is  broken  a^^-ay 

as  in  the  majority  of  cases ;  6,  knife-ended  compound  seta  from  the  20th 
foot ;  <T,  hooked  compound  seta ;  rf,  two  comb-set». 

7.  The  jaw-apparatus  of  the  youngest  specimen.     X  18. 

8.  Seta'  of  a  young  specimen. 

a  and  rf,  two  forms  of  acicular  setae,  from  the  36th  and  30th  foot  respectively. 
b  and  c,  compound  setse. 
e,  an  aciculum. 

9.  Eunice  indica  (p.  318).  Head  and  anterior  end  of  a  full-grown  speciuieu.  X  4. 

10.  Ventral  view  of  the  head,  showing  grooves  of  the  prostomium.     Parts  of  the 

end-plates  of  the  lower  jaws  project  from  behind  the  border  of  the  pro- 
stomium. 

11.  Group  of  setsB  of  the  50th  foot  in  Htu,  showing  the  relative  positions  of  the 

ditterent  kinds.     X  37. 

12.  Isolated  seta^ :  a,  compound  seta  from  80th  foot ;  c,  compound,  and  6,  comb- 

seta  from  the  20th. 

Plate  XXII. 

Fig.  1.  Eunice  antennata  (p.  312).  Anterior  end  of  a  large  Zanzibar  specimen  which 
was  less  contracted  than  usuaL     X  3. 

2.  Head  of  another  specimen  in  which  the  prostomium  and  peristomimn  differ 

in  form  from  the  above  and  the  dorsal  cirri  are  not  moniliform.     X  6. 

3.  Ventral  view  of  the  head,  showing  the  grooved  palps  (Chuaka  specimen,  var. 

mridis).      X  8. 

4.  Lower  or  mandibular  jaws,  showing  partly  calcareous  composition  &c. 

5.  An  aciculum  with  bifid  distal  end.     X  2^. 

6.  Compound  seta  from  a  posterior  foot  (the  80th),  in  which  the  end-piece  has 

three  hooks.     X  280. 

7.  Posterior  view  of  a  Chuaka  specimen  (var.  viridis),  showing  large  i)osterior 

gills,  annulated  anal  cirri,  Ac.     X  10. 

8.  Eunice  HeilienM  (p.  323).  Compound  sette,  showing  the  extreme  shapes 

met  with:  a,  from  an  anterior  (5th)  foot;  6,  from  a  posterior  foot. 

9.  A  tentacle  covered  with  papilla*  distally. 

10.  Nicidion  gracilis  (p.  327).  The  anterior  and  part  of  the  posterior  division  of 

the  body. 

11.  Sette  of  the  same : — a,  capillary ;  6,  compound ;  c,  comb ;  (f,  acicular  hook-seta, 

projecting  from  foot. 


1904.]  ox  THE  CIRCULATORY  SYSTEM  IX  THE  OPHIDIA.  331 

5.  Contributions  to  our  Knowledge  of  the  Circulatory 
System  in  the  Ophidia.  By  Frank  E.  Beddard, 
M.A.,  F.R.S.,  Prosector  to  the  Society. 

rRi'ceived  Februarj-  4,  1904.] 
(Text-figures  67-78.) 

So  far  as  I  am  aware,  the  det^iileil  accounts  of  the  aileries  and 
veins  in  Snakes, which  have  been  published  by pi*evious obseners, 
are  comparatively  few  in  number,  though  of  course  a  great  deal 
has  been  ascertained  al)out  the  more  important  arteries  and  veins 
in  a  considerable  number  of  types.  I  have  thei'efore  attempted 
in  the  following  remarks  to  embody,  as  briefly  as  possible,  the 
facts  which  I  have  verified  in  a  number  of  difierent  snakes  which 
have  been  specially  injected  with  a  coloured  substance  for  my 
purpose.  My  observations  haive  chiefly  been  made  upon  the 
arterial  system,  though  I  am  able  to  add  something  to  our  know- 
ledge of  the  details  in  the  venous  system  here  and  there.  For 
the  most  part  the  species  of  snakes  which  I  have  examined  differ 
from  those  studied  by  pi-evious  obsei'vers.  I  have,  however,  come 
to  the  conclusion  that  a  vast  amount  of  work  in  this  bianch 
remains  to  be  accomplished  before  the  knowledge  of  the  circu- 
latory system  is  at  all  adequately  known  in  detail.  For  I  find 
that  in  the  summary  given  in  Bronn's  *  Thier- Reich '  *  the  details 
are  not  always  fully  stated,  not  indeed  through  omissions  to  report 
upon  existing  literature,  but  through  the  absence  of  great  detail 
in  that  literature.  Many  of  the  older  winters,  for  instance,  have 
only  dealt  with  certain  regions  of  the  arterial  system.  Thus 
Rathket,  writing  upon  the  single  or  double  condition  of  the 
carotid,  gives  also  much  information  upon  the  arteries  of  the  head 
and  neck  in  general ;  and  his  account  is  the  completest  original 
account  known  to  me  of  these  arteries,  though  in  Bronn's  *  Thier- 
Reich*  it  is  made  still  more  complete  by  the  incorporation  of 
other  work.  Brandt  J  again  has  concerned  himself  with  the 
persistence  of  a  ductus  botalli  joining  the  carotid  and  the  left 
ai*terial  aortic  ai-ch ;  while  Hochstetter  §  has  figiu^d  and  described 
portal  veins.  The  latter  authority  has  compiled  an  excellent  list 
of  previous  memoirs  dealing  with  the  venous  system.  The  list 
given  in  Bronn  is  also  most  useful. 

In  the  present  paper  I  attempt  to  do  for  a  number  of  different 

*  *  Klassen  und  Orduuiigen  dcs  Thier- Reichs,*  Bd.  vi.  Reptilien,  Abth.  iii.  Schlaiij^en. 
I^eipzig^,  1890.  Tlie  older  and  well-known  works  of  Meckel,  Cuvier,  and  Milne- 
EdwarcU  contain  a  good  innny  facta. 

t  '*  Bemerkungfen  iiber  die  Carotiden  der  Scblangen,"  Denkschr.  k.  Akad.  Wien, 
x\.  Abtb.  2,  p.  1  (1866).    This  memoir  liai*  no  plates  or  figures. 

J  "  Ueber  einen  eigenthiimlichen  spater  meist  oblitenreiiden  Ductus  Carotis  der 
^emeinen  Kreuzotter  Felias  bents,"  Bull.  Ac.  Imp.  Sci.  St.  Potersbouig,  ix.  1866, 
p.  274. 

§  Morpb.  Jabrb.  xix.  (1893). 
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snakes  what  Hopkinsou  and  Pancoat  *  and  (more  recently  as  well 
as  more  tlioroiighly)  Jaequartt  have  attempted  in  the  Pythcm, 
and  Gadowt  in  PdophUua  niacUigascariensis,  but  with  more 
descriptions  of  certain  details. 

Table  of  Contexts. 

2jameMa  mtteottiSy  p.  832.  Coronella  ffetHJa^  p.  352. 

ZameniBflagelHfortnia,  p.  338.  ,         Ophiophagus  buugams,  p.  355. 
Zamenis  ffemoneuaiSf  p.  341.  ^aia  tripndians^  p.  359. 

Coluber  catemfer,  p.  342.  Pjftkon  tpilotes,  p.  SflS. 

Coluber  melanoleucna,  p.  344.  Lacketis  gramineu9,  p.  366. 

TropidonotrnfatcuUns,  p.  346.  Some  General  Conclnsions,  p.  368. 

ZaBCENIS  MUC08U8. 

Intercostal  Arteries, — Snakes  of  this  species  show  a  more  marked 
disproportion  between  the  right  and  left  aorta  than  in  the  case 
of  Z .  flageUiformis.  Tlie  diameter  of  the  left  aorta  at  the  point  of 
junction  is  as  nearly  as  possible  6  mm. ;  the  right  aortic  at  its 
junction  with  the  left  mensui*es  barely  2  mm.  The  left  aortic  arch 
gives  off  no  intercostals ;  f  ix)m  the  right  arise  foiu:,  which  correspond 
to  successive  vertebne  and  are  therefore  close  together,  leaving  a 
gap  posteriorly  where  there  are  no  intercostals.  The  first  of  these 
arises  from  the  aorta  just  after  it  has  left  the  common  trunk ;  the 
second  divides  early  into  two  vessels  which  enter  the  body- wall 
side  by  side ;  the  same  is  the  case  with  the  fourth  vessel,  but  its 
two  branches  are  here  of  unequal  size.  The  third  vessel  at  least, 
if  not  the  others,  gives  off  a  branch  to  the  oesophagus.  In  their 
bifurcation,  and  by  reason  of  the  fact  that  they  give  off  branches 
to  the  oesophagus,  these  intercostals  resemble  those  which  arise 
from  the  anterior  vertebral  artery.  Behind  the  junction  of  the 
two  aortas  the  intercostals  are  rather  different.  They  may  be 
divided  into  an  anterior  and  a  posterior  series,  the  difference  being 
that  those  of  the  anterior  series  are  irregular  while  thoee  of  the 
posterior  series  are  regularly  intervertebral.  They  are  further- 
more not  concerned  with  the  blood-supply  of  the  oesophagus,  the 
latter  being  supplied  from  special  trunks  arising  separately  from 
the  aorta.  There  ai*e  16  intercostals  §  belonging  to  the  anterior 
series,  which  ends  at  the  level  of  the  gall-bladder.  The  number 
of  vertebne  lying  between  the  points  of  entrance  into  the  parietes 
of  the  successive  aiteries  is  as  follows  : — 

I.  8,  II.  5,  III.  4,  IV.  3,  V.  2,  VI.  4,  VII.  6,  VIII.  5,  IX.  5, 
X.  3,   XI.  2,    XII.  2,    XIII.  3,    XIV.  1,   XV.  2,    XVI.  2. 
XVII.  1,   XVIII.  1,  Ac,  &c. 
Nearly  all  of  these  arteries  enter  the  body- wall  to  the  left  of 

*  '*  Oil  the  Visceral  Anatomy  of  the  Python  (Cuvier)  described  by  Daadin  m  the 
Boa  reticulata,''  Trans.  Am.  Phil.  Hoc.  v.  1837,  p.  121. 

t  *•  Memoir  sur  les  Orgaue^  de  Circulation  chez  le  Serpent  Pjrthon/'  Ann.  Sci. 
Nat.  (4)  iv.  p.  321. 

t  Incorporated  in  Bronn's  *  Thier- Reich/  loe.cit. 

§  PerhapA  17  should  be  assigned  to  the  anterior  series. 
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the  dorsal  median  line.  This  is  the  case  with  the  first  fourteen ; 
the  next  two  are  mediiui  in  position. 

The  posterior  series  of  interoostals  at  the  middle  and  posteiior 
end  of  the  series,  where  they  are  most  typically  developed,  differ 
in  a  number  of  characters  from  the  anterior  series  that  have  just 
been  described,  and  agree  in  many  points  with  the  intercostal 
branches  of  the  anterior  vertebral  artery.  They  are  (1)  paired 
arteries  entering  the  body- wall  to  the  right  and  left  of  the  median 
line ;  (2)  they  are  regularly  intercostal,  corresponding  to  the  ribs ; 
(3)  they  give  off  branches  to  the  viscera. 

There  is  not,  however,  by  any  means  a  sudden  jump  from  one 
type  of  intercostal  to  the  other.  The  17th,  18th,  and  some  of 
the  following  intercostals  (of  the  whole  series,  counting  from  the 
junction  of  the  aorta)  are  like  the  preceding  branches,  save  for 
the  fact  that  there  is  one  for  each  vertebra.  There  are  eleven  of 
these  arteries,  after  which  the  intercostals  become  paired.  The 
first  four  of  the  eleven  alternate  regularly  in  their  insertion  into 
the  body- wall  from  left  to  right ;  the  next  two  are  insei-ted  on 
the  right  side ;  the  next  four  again  alternate  regularly,  beginning 
with  the  Ifeft  side ;  the  last  of  the  eleven  perforates  the  body  on 
the  right  side.  The  origins  of  the  arteries  from  the  aorta  vary  in 
accordance  with  the  point  of  entrance  into  the  body-wall.  Tlien 
follow  the  paired  intercostals,  of  which  there  are  rather  over 
60  pairs — one  twig  of  the  pair  being  occasionally  absent.  The 
absence,  however,  is  rare. 

Anteriorly  there  are  many  corresponding  intercostal  arteries, 
which  are,  of  course,  given  off  from  the  vertebral  artery.  Com- 
mencing from  the  origin  of  the  vertebral  from  the  aorta,  the 
first  ten  trunks  are  perfectly  regular,  each  one  corresponding  to 
a  vertebra.  The  first  two  branch  immediately  after  their  origin 
from  the  aorta  and  enter  the  body- wall  as  two  tubes ;  the  rest  do 
not,  and  perforate  the  body-wall  accurately  in  the  middle  line. 
Bach  of  these  vessels  gives  off  shwtly  after  its  origin  a  back wardly- 
running  and  slender  branch  to  the  oesophagus. 

In  front  of  the  ten  regularly-arranged  intercostals  are  two 
which  perforate  the  body- wall  at  some  distance  from  each  other, 
fio  that  room  is  left  for  six  other  arteries,  which  are,  however,  not 
developed.  Their  former  presence  (?)  is  indicated  by  the  emeig- 
ence  here  and  there  of  an  arteriole  supplying  the  oesophagus.  The 
last  intercostal  is  formed  by  the  vertebral  artery  itself,  which 
plunges  into  the  parietes  in  the  middle  line  at  a  distance  of 
7|  inches  from  the  tip  of  the  snout. 

(Esophageal  and  Gastric  Arteries,— The  oesophagus  and  stomach 
ai^  furnished  with  a  very  large  number  of  minute  arterial 
branches,  which  I  do  not  stay  to  characterise  in  detail.  Later  on 
these  branches  become  divisible  into  very  minute  and  rather 
larger  trunks,  but  it  is  not  until  the  end  of  the  liver  that  there  is 
a  regulai-  series  of  fair-sizetl  gastric  trunks.  None  of  these,  how- 
ever, nearly  appixiaches  in  size  the  two  ensuing  mesenteric  arteries. 
Tliefailiu-e  of  large  arteries  is,  however,  compensated  by  the 
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abundance  of  small  onas.  From  the  posterior  end  of  the  liTer  to 
the  mesenteric  artery  there  ai^  14  gastric  arteries,  fdilowed  by 
one  which,  at  any  rate,  chiefly  supplies  the  spleen.  There  are 
thus  altogether  13  belonging  to  this  series.  The  first  of  them  is 
distinctly  larger  than  any  of  the  preceding  hepato-<Bsophageal 
vessels.  These  1 1  vessels  are  really  arranged  in  pairs,  one  of  each 
pair  supplying  one  side,  the  other  the  other  side  of  the  stomach. 
The  ai-teries  appear  to  be  in  reality  all  of  them  paired  ;  but  the 
arrangement  is  lost  here  and  there,  owing  to  the  dwindling  or 
total  disappearance  (?)  of  one  or  other  of  the  two  arteries  making 
up  the  pair.  "Were  these  invariably  present  the  total  of  the 
large-sized  gastric  arteries  would  have  had  to  be  increased  by 
four.  The  actual  facts  of  arrangement  are  these : — The  series 
commences  with  a  pair  followed  by  a  single  artery,  to  which,  how- 
ever, corresponds  on  the  opposite  side  of  the  aorta  a  very  minute 
branch.  Then  follows  a  pair,  the  peculiarity  of  which  is  that  the 
two  vessels  arise  one  in  front  of  each  other  from  the  same  (right) 
side  of  the  aorta.  The  next  two  are  a  pair,  I  believe  ;  but  the 
two  arteries  arise  rather  further  away  from  each  other  than  in 
the  case  of  the  previous  pair.  After  this  comes  a  single  artery 
with  no  fellow  that  I  could  see.  The  next  pair  also  arise  some 
little  way  apart  from  each  other,  but  on  the  same  level.  Following 
this  Ls  a  pair  of  which  the  left-hand  branch  is  very  minute.  The 
next  pair  is  remarkable  for  the  fact  that  both  trunks  arise  from 
a  common  origin,  but  shortly  after  diverge  ;  the  last  two  trunks 
may  be  considered  to  form  a  pair,  but  they  arise  some  little  way 
apart,  as  is  the  case  with  the  earlier  pair  of  gastric  arteries.  The 
posteriorly  arising  vessel  of  this  pair  supplies,  as  has  already  been 
mentioned,  the  spleen. 

Arteries  of  Intestine. — The  1st,  and  at  the  same  time  the 
largest,  of  the  arteries  supplying  the  intestine  (the  shortest, 
indeed,  of  all  the  arteries  arising  from  the  aorta)  is  the  superior 
mesenteric.  This  artery  arises  exactly  opposite  the  origin  of  the 
7th  of  the  posterior  series  of  intercostab.  It  passes  first  of  all 
under  *  the  9th  intercostal  portal,  and  then  gives  off  a  forwardly- 
running  branch  which  very  soon  divides  into  two  trunks ;  of  these 
the  posterior  is  the  artery  of  the  f$it-body,  while  the  anterior  runs 
as  far  forward  as  the  spleen  and  pancreas.  The  main  trunk  of 
the  mesenteric  then  passes  over  the  10th  intercostal  ported,  and 
gives  off  a  forwardly-running  branch,  which  passes  under  the 
main  portal  trunk  and  then  gives  off  three  branches  to  the 
intestine.  The  main  trunk  of  the  superior  mesenteric  continues 
its  course  along  the  intestine,  giving  off  branches  at  more  or  less 
regular  intervals.  Ultimately  it  becomes  continuous  with  the 
posterior  mesenteric.  This  artery  arises  from  the  aorta  between 
the  34th  and  35th  of  the  posterior  intercostals  midway  between 
the  two  testes.  It  runs  to  the  intestine  without  branching; 
arrived  at  the  intestine  it  divides  into  two  main  branches,  one  of 
which  is  continuous  anteriorly  with  the  superior  mesenteric.  The 
*  J.  e.,  as  jioen  when  the  suake  is  dissected. 
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2nd  bi'anch  is  posteiior,  and  passes  back  along  the  intestine  to 
join  the  first  of  the  rectal  vessels.  It  is  perhaps  notewoi'thy 
that  the  point  of  origin  from  the  aoi*ta  of  the  two  mesenteric 
vessels  differs ;  the  superior  trunk  arises  laterally  f  it>m  the  aorta, 
whei*eas  the  inferior  mesenteric  arises  from  that  trunk  in  the 
mid-venti*al  line.  This  conceivably  suggests  a  previous  state  of 
a&irs  (phylogenetically  speaking)  when  the  intestine  coiled 
ventifilly  in  its  middle  and  posterior  regions. 


'IV.\t-fiu^  v»7. 


^r/    ^rV 


Part  of  aiteriftl  system  of  Zamenis  mncogus. 

F.B.J  fat-body  arteries ;  Inf.mer.j  inferior  mesenteric ;  Int.,,  intercostal  arteries ; 
Becy  rectal  arteries ;  Ben.,  i^nal ;  iSr.F.,  suprarenal  portal  veins ;  T,,  testis ; 
VcL,  vena  cava. 

Thejirat  of  the  rectal  vessels,  however,  originates  laterally  like 
the  supeiior  mesenteric.  It  springs  from  the  aorta  in  a  position 
almost  exactly  between  the  two  testes  and  about  |  inch  in 
front  of  the  inferior  mesenteric.  It  has  also,  as  will  be  men- 
tioned, an  intimate  relation  to  one  of  the  arteries  of  the  fat- 
body  (see  p.  337).  The  trunk  runs  backwards,  crossing  the 
inferior  mesenteric  dorsally,  and  reaches  the  intestine  at  a  point 
about  opposite  to  the  end  of  the  first  third  of  the  posterior  testis. 
Its  behaviour  when  it  reaches  the  gut  is  precisely  that  of  the 
mesenteric  arteries ;  it  divides  into  two  branches,  an  anterior  and 
a  posterior,  so  that  it  aids  in  the  formation  of  a  continuous  sub- 
intestinal  vessel  running  from  end  to  end  of  the  gut. 

The  second  Rectal  Artery  arises  behind  the  posterior  testis, 
and  also  springs  laterally  from  the  aortic  trimk.  Moreover,  it 
has  exactly  the  same  relations  to  a  fat-body  artery  arising  at  this 
spot  as  has  the  anterior  rectal. 

The  third  Rectal  Artery  arises  laterally  (and  on  the  same  side 
as  the  two  anterior  aiteries)  from  the  aorta  just  behind  the  origin 
of  the  second  of  the  renal  arteries  supplying  the  left  kidney. 
Behind  this  there  are,  at  any  rate,  four  more  arteries  arising  at 
much  shorter  intei'vals.  There  may  be  more,  but  the  injection 
was  deficient  in  this  region  of  the  body  and  rendered  observation 
difficult.  It  is  noteworthy  that  the  rectal  arteries  become  more 
crowded  towaitls  the  end  of  the  body  ;  the  1st  and  2nd  are 
further  apart  than  the  2nd  is  from  the  3rd. 
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jRenal  Arteries, — The  anterior  (right)  kidney  commences  at  a 
point  about  opposite  to  the  middle  of  the  posterior  testis.  That 
it  is  the  right  kidney  seems  to  be  shown  by  the  fact  that  the 
renal  arteries  supplying  it  arise  from  the  right  side  of  the  aorUu 
It  ends  about  an  inch  before  the  tei-mination  of  the  posterior 
kidney,  and  is  thei*efore  much  longer  than  it.  The  first  renal 
arteiy  arises  from  the  aorta  between  the  first  and  second  of  the 
testicular  ai-teries ;  after  this  follow  seven  ai-teiies,  which  do  not 
arise  at  regular  intervals  from  each  other  nor  oppociite  to  the 
corresponding  branches  to  the  left  kidney.  The  arteries  of 
the  left  kidney  are  at  any  rate  eight  in  nimiber,  so  that  thei*e 
must  be  at  least  a  fairly  accurate  correspondence  in  the  blood- 
supply  of  the  two  kidneys,  though  I  am  unwilling  to  state  that  it 
is  absolutely  acciuttte. 

Testicular  aiui  Sttpra-reiial  Branches, — The  antenor  testis  is 
supplied  by  only  a  single  artery,  which  is  slender  and  arises  fi-om 
the  aorta  opposite  to  about  the  middle  of  the  testis.  It  di^-ides  at 
once,  on  reaching  the  neighboiu'hood  of  the  testis,  into  two 
branches,  one  of  which  runs  forwards  and  the  other  backwards ; 
the  former  is  the  testicular  artery,  the  latter  becomes  a  longi- 
tudinal and  very  slender  vessel  which  runs  along  the  supra- renal 
body  and  vas  deferens  and  is  joined  by  other  arterioles  arising 
from  the  aorta.  It  gives  off,  however,  first  of  all  a  branch  to  the 
fat-body  which  has  been  ali'eady  referred  to.  Whether  it  also 
gives  off  small  branches  to  the  testis  I  do  not  know.  This  longi- 
tudinal artery  receives  four  branches  from  the  aorta,  and  then 
joins  the  main  artery  to  the  fat-body,  which  latter  arises  from  the 
iiorta  just  behind  the  origin  of  the  first  rectal  artery  {cf,  p.  335). 
On  the  opposite  side  it  is  continued  on  by  a  branch  arising  horn 
this  same  artery.  It  is  reinforced  by  a  twig  arising  from  the  aorta 
near  to  the  inferior  mesenteric  and  by  a  small  twig  beyond  this. 
This  longitudinal  artery  has  nothing  to  do  with  the  blood- supply 
of  the  posterior  testis,  but  passes  underneath  the  arteries  which 
run  to  the  latter  from  the  aorta.  The  blood-supply  of  the 
posterior  testis  is  much  like  that  of  the  anterior  generative  gland, 
but  with  some  difterences.  As  with  the  former  gonad,  thi*ee 
arterioles  arise  from  the  aorta  in  the  region  of  the  posterior  testis 
and  join  a  longitudinal  vessel  ending  anteriorly ;  this  longitudinal 
vessel  receives  a  branch  from  the  aorta  just  in  front  of  the  second 
rectal  artery,  and  itself  ends  in  the  fat-body  ai-tery  which  comes 
off  from  the  aorta  just  behind  this  i*ectal  artery.  The  longitudinal 
vessel  is,  however,  continued  by  branches  of  both  the  two  divisions 
of  the  fat-body  artery  as  well  as  from  a  twig  arising  from  the 
longitudinal  arteiy  in  front  of  the  testis.  There  is,  indeed,  a  kind 
of  rete  mirabile  among  these  vaiaous  small  twigs.  At  the  com- 
mencement of  the  kidneys  both  of  the  longitudinal  arteries 
accompanying  the  vasa  deferentia  end  in  the  longitudinal  trunks 
of  the  kidneys.  From  this  point,  or  rather  from  these  (mints, 
onwards  the  vasa  deferentia  nve  supplied  by  branches  of  the 
kidney- vessels.     Cori'esponding  to  the  bmnch  which  arises  fi-om 
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the  artery  to  the  anterior  testes  for  the  supply  of  the  fat-body, 
two  twigs  are  given  oflf  from  the  longitudinid  vessel  just  in  front 
of  the  posterior  testes  which  also  slipply  the  fat-body.  This  blood- 
supply  has  been  already  referred  to  in  writing  of  the  arteries  of 
the  fat-body. 

Arteries  of  Fckt-Body, — Each  fat- body,  which  is  not  particularly 
well  developed,  is  enclosed  in  a  separate  coelomic  space.  It  reaches 
from  just  behind  the  liver  to  about  the  end  of  the  first  third  of 
the  more  anteriorly-situated  kidney.  The  longitudinal  artery 
does  not,  however,  ho  far  as  I  can  ascertain,  run  through  th^ 
entire  length  of  the  fat-body.  The  main  artery  of  the  fat-body 
arises  from  the  aorta  far  back,  exactly  between  the  posterior 
testis  and  the  anterior  kidney,  just  in  front  and  to  one  side  of 
the  posterior  rectal  artery.  It  gives  oft*  a  minute  branch,  which 
runs  forward  and  belongs  to  the  system  of  vessels  supplying  the 
vas  deferens.  It  then  divides  into  two  equally  stout  branches, 
which  supply  respectively  the  anterior  and  the  posterior  region 
of  the  fat-body.  The  division  of  the  artery  takes  place  some 
way  before  it  reaches  the  fat-body  itself.  The  posterior  branch 
ends  posteriorly  with  the  fat- body ;  the  anterior  branch  extends 
forwards  to  the  superior  mesenteric  artery  which  it  joins. 

The  longitudinid  artery  of  the  fat-body  also  receives  another 
strong  branch  from  the  aorta  in  front  of  the  posterior  mesenteric 
and  between  it  and  the  other  testis*.  A  more  slender  tributary 
arises  from  the  first  of  the  testicular  arteries  supplying  the 
anterior  testis,  and  a  second  from  the  region  of  the  postmor 
testis.  The  fat-body  artery  has  thus  three  main  origins  and 
two  less  important  ones. 

The  longitudinal  trunk  along  its  course  gives  off  repeated 
branches  to  the  lobes  of  the  fat-bodies  on  both  sides  and  also 
epigastric  branches,  the  number  of  which  will  be  referred  to 
imder  the  description  of  the  epigastric  system.  Anteriorly  to  the 
origin  of  the  fat-body  artery  from  the  mesenteric  artery  the  fat- 
body  is  supplied  by  a  series  of  branches  of  the  various  visceral 
arteries.  The  longitudinal  vein  of  the  fat-body  (anterior  abdo- 
minal) closely  accompanies  the  artery ;  it  finally  joins  the  main 
portal  trunk  in  the  region  of  the  mesenteric  artery. 

Intercoatal  Veins  of  the  Portal  Systems. — In  the  anterior  region 
of  the  body,  in  front  of  the  heart,  there  are  a  series  of  intercostal 
veins  which  pour  their  blood  directly  into  the  heart  through  the 
vertebral  and  jugular  veins.  In  the  thoracic  and  abdominal 
r^ons  are  other  intercostal  veins,  which  are  connected  with  the 
portal  system  of  the  liver  and  of  other  viscera.  The  first  few, 
and  they  are  indeed  very  few,  belong  to  the  hepatic  portal 
system.  They  vary,  as  do  the  intercostal  arteries,  as  to  the  side 
of  the  median  dorsal  line  from  which  they  arise.  The  first  six  of 
these  vessels  arise  from  the  left,  the  next  two  from  the  right  side. 
There  are,  in  fact,  only  eight  of  them.     The  first  arises  between 

*  It  in  noteworthy  that  the  two  chief  arteries  of  the  fat-body  arise  on  different 
sides  of  the  aorta. 
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the  1st  and  2nd  intercostal  arteries  ;  the  second  accompanies  the 
4th ;  the  third  and  fourth  the  7th  and  8th  respectively ;  the  fifth 
arises  hetween  arteries  9  and  10 ;  the  sixth  accompanies  the  14th 
and  15th.  The  next  two  intercostal  hepatic  portals  correspond 
to  the  7th  and  10th  intercostal  arteries  of  the  second  series*. 

The  ninth  and  tenth  parietal  veins  arise  respectively  close  to 
the  25th  and  the  28th  and  29th  intercostal  arteries ;  the  tenth 
vein  is  formed  by  the  union  of  two  trunks.  These  vessels  are 
connected  with  the  testis.  They  arise  from  the  right  side.  Some 
way  behind  them  are  two  veins  for  the  posteriorly  situated  testis, 
which  arise  from  the  parietes  on  the  left  side  of  the  dorsal  middle 
line. 

Blood-vessels  of  ventral  pa/tietes, — These  vessel**,  which  are 
numerous,  are  of  course  the  equivalents  of  those  of  the  anterior 
abdominal  system  in  other  Vertebrates.  The  first  of  them  arises 
just  opposite  the  2nd  intercostal  artery  4  inches  behind  the 
heart.  Several  are  accompanied  by  an  epigastric  artery,  and 
along  the  ventral  median  line  lies  a  continuous  epigastric  arter}' 
and  vein  of  which  these  are  branches.  The  first  9  of  these  veins 
open  directly  into  the  liver;  they  arise  from  the  longitudinal 
trunk  by  one  root  or  by  several.  A  strongish  arterial  twig 
derived  from  the  arterial  plexus  upon  the  oesophagus  accompanies 
the  first  vein;  but  the  remaining  8  have  not  at  least  a  well- 
niarked  arterial  companion.  The  longitudinal  epigastric  arteries, 
moreover,  are  slender  in  this  region ;  there  are  two  of  them,  cme 
running  on  either  side  of  the  median  vein ;  occasionally  the  artery 
breaks  up  into  a  plexus.  Just  before  the  ninth  vein  the  epigastric 
artery  of  the  right  side  increases  in  size  and  is  shortly  reinforced 
by  the  first  of  a  series  of  post-hepatic  epigastric  branches.  This 
first  branch  is  the  most  prominent  of  the  series.  It  is  not  asso- 
ciated with  a  vein,  and  divides  before  reaching  the  middle  line 
into  an  anterior  and  a  posterior  branch.  From  the  end  of  the 
hepatic  series  to  the  cloaca  I  counted  35  veins,  which  should 
possibly  be  reduced  by  2,  inasmuch  as  2  of  the  veins  in  question 
were  formed  by  the  junction  of  two  veins  each.  As  to  arteries, 
I  counted  24  after  the  particularly  well-developed  one  to  whicli 
attention  has  just  been  called,  and  these  for  the  most  part  were 
accompanied  by  veins.  The  number  is  probably  understated, 
owing  to  inefficient  injection  posteriorly.  The  a^^reement  with 
the  corresponding  veins  is  often  very  close,  the  artery  bifurcating 
at  the  same  time  that  the  vein  bifurcates. 

Zamexis  flaoeluformis. 

The  inght  aortic  arch  divides,  of  course,  into  the  aorta  and  an 
anteriorly  running  trunk,  the  ank»rior  vei-tebml  ai-tei-v.  Of  the^e 
two  branches  the  vertebral  is  the  more  important,  and  the  aortic 
trunk  joins  it  as  if  it  were  a  branch  entering  it  from  behind, 
rather  than  if  the  vei-tebral  wei-e  itself  a  bmnch  of  the  aorta. 

•  StT  p.  a33. 
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Furthermore,  this  right  aortic  arch  is  a  much  Dioro  delicate  vessel 
than  the  left  aortic  arch,  which  it  joins  at  a  point  about  10  mm. 
behind  the  heart.  Just  after  leaving  the  common  trunk  the 
right  aortic  arch  is  crossed  superficially  by  the  vertebral  vein. 
The  latter  is  formed  of  two  branches,  which  emerge  from  the 
thickness  of  the  parietes  in  the  middle  line  and  join  before  crossing 
the  aorta  as  a  single  trunk. 

Neither  the  right  nor  the  left  aortic  arch  gives  off  any  branches 
to  the  parietes  before  their  union.  In  the  male  specimen,  how- 
ever, there  were  two  such  branches.  The  origin  of  the  anterior 
vertebral  artery  has  been  alre»uly  clescribed.  It  mpidly  ascends  to 
the  median  dorsal  line  and  is  lost  to  sight,  becoming  imbedded  in 
the  neck  2  inches  in  front  of  the  heart  and  5^  inches  behind  the 
tip  of  the  snout.  It  gives  off  no  backwai'dly  running  superficial 
posterior  vertebral  artery  as  in  Python  apilotee,  but  a  number  of 
interoostals  plunging  at  once  into  the  thickness  of  the  parietes  in 
the  dorsal  middle  line  arise  from  it.  Of  these  the  first  is  5  mm. 
from  the  junction  with  the  right  aortic  arch,  the  next  10  mm, 
from  the  first,  and  the  third  18  mm.  farther  towards  the  head 
than  the  second — i,  e.,  three  in  all.  It  also  gives  off  a  number  of 
small  branches  to  the  oesophagus,  which  I  do  not  further  particu- 
larise. In  the  second  individual  there  were  also  three  intercostal^ 
given  off  from  the  anterior  vertebral  artery.  It  is  important  to 
note  that  this  anterior  set  of  intercostals  plunge  into  the  parietes 
exactly  in  the  middle  line. 

The  single  aorta  is  not  increased  in  calibre  at  the  junction  and 
passes  back  in  a  more  or  less  straight  line ;  it  gives  off  a  very 
large  number  of  branches,  of  which  the  following  is,  I  trust,  an 
accurate  account. 

There  is,  in  the  first  place,  a  series  of  unpaired  intercostal 
arteries  which  pierce  the  parietes  along  the  middle  line  of  the  back. 
Most  of  these  arteries  are  slightly  convoluted,  so  as  to  allow  of 
stretching.  The  first  two  are  at  regular  intervals  of  30  mm.  from 
each  other  or  from  the  junction  of  the  aortae ;  the  third  arises 
further  away,  40  mm.  or  so  from  the  second.  Closely  associated 
with  this  is  the  first  of  a  series  of  veins  emerging  from  the  parietes 
in  a  similar  fashion,  which  will  be  dealt  with  shortly.  The 
distances  se^iarating  the  origins  of  the  next  six  branches  are  35, 
25,  25,  30,  40,  and  30  mm.  respectively;  the  10th  is  only  10  mm. 
from  the  9th. 

The  next  two  complete  a  series  of  12  intercostals,  all  of  which 
enter  the  parietes  on  the  left  side  of  the  median  donuil  lino. 
After  this  point  there  is  a  more  or  less  regular  alternal  ion  in  the 
point  of  entrance  into  the  parietes ;  some  of  the  arteries  pierce 
the  body  on  the  right,  some  on  the  left.  A  few,  moreover,  are 
strictly  paired,  and  each  artery  of  the  pair  pierces  the  parietas 
either  on  the  right  or  on  the  left.  There  were  three  such  pairs 
in  the  specimen  examined,  all  of  them  towards  the  end  of  the 
series.  The  total  number  of  arteries  which  I  counted  was  46. 
I  do  not  particularise,  since  they  differe^l  somewhat  in  the  second 

22* 
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.»-j»eciiueii.  In  thLs,  however,  the  first  11  intercostals  pierced  the 
body-wall  to  tlie  left  of  the  middle  line,  after  which  the  alternate 
and  oocafiionally  paired  arrangement  began.  The  greater  distance 
from  each  other  of  the  anteri(»r  set  of  interooetals,  and  the  fact 
tliAt  they  enter  the  body  on  the  left  side,  seem  to  be  distinctive 
features  in  this  Snake,  as  in  some  others. 

Visceral  Branches  of  the  Common  Aorta. — For  the  first  part  of 
its  course  the  aorta  gives  ofi*  a  considerable  number  of  minute 
branches  to  the  oesophagus  and  to  the  liver.  Passing  backwards 
these  gradually  grow  in  importance.  They  repeatedly  branch,  the 
branches  become  fused  so  that  one  may  almost  speak  of  a  longi- 
tudinal system  running  in  the  mesentery  attached  to  the  liver. 
The  first  of  the  pai-ticuJarly  strong  branches  arises  opposite  to  the 
eighth  of  the  intercostal  branches  of  the  aorta,  and  also  opposite 
to  the  posterior  end  of  the  liver.  The  vessel  diiSers  from  the  pre- 
cetling  ones  in  the  fact  that  it  supplies  the  walls  of  the  alimentary 
tract  and  only  sends  a  smaU  branch  to  the  liver,  and  also  appa- 
rently to  the  walls  of  the  large  blood-vessels  entering  the  liver ;  it 
is  thus,  ijo  to  speak,  the  first  of  a  new  series  of  branches.  The  next 
of  these  vessels  arises  32  mm.  further  on ;  it  appears  to  supply 
the  stomach  exclusively.  The  method  in  which  its  twigs  are 
distributed  to  the  stomach  is  as  follows : — The  vessel  when  it  has 
reached  the  stomach  immediately  bends  backwards  and  runs  along 
the  stomach,  becoming  continuous  with  the  next  visceral  branch 
of  the  aorta.  Side  branchlets  are  given  off  from  this  common 
longitudinal  trunk.  The  next  visceral  vessel  arises  just  opposite 
to  the  gall-bladder ;  when  it  has  arrived  at  the  stomach  it  divides 
into  three  branches.  One  of  these  has  been  already  referred  to 
as  joining,  or  rather  as  in  ending  in,  the  previous  gastric  iH-anch 
of  the  aorta ;  the  second  branch  runs  along  the  surface  of  the 
stomach  on  the  opposite  side,  while  the  third  and  shortest  branch 
supplies  at  least  the  gall-bladder.  The  next  branch,  the  superior 
mesenteric,  arises  from  the  aorta  28  mm.  beyond  the  origin  of 
the  gastro-splenic.  It  runs  to  the  stomach  in  close  connection 
with  a  vessel  from  the  parietes  to  the  portal  vein.  Just  before 
I'eaching  the  stomach  this  artery  divides  into  two  branches  which 
run  in  the  same  straight  line  ;  but  one  is  directed  forwards,  the 
other  backwards  along  the  surface  of  the  gut ;  the  latter  runs 
along  the  intestine  in  close  association  with  the  portal  vein,  gives 
off  branches,  and  finally  returns  to  the  aorta,  being  continuous 
with  the  inferior  mesenteric  artery. 

In  a  second  specimen  (a  male)  the  gastric  arteries  are  a  little 
different — supe^cially,  at  any  rate,  if  not  essentially.  The  last 
ai-tery  occupies  precisely  the  same  position,  reaching  the  gut  just 
at  the  gall-bladder.  Although  the  snake  is  a  rather  smaller  one, 
the  interval  between  the  gall-bladder  and  the  end  of  the  liver  is 
greater  than  in  the  larger  snake,  about  5  inches  to  4  inches. 
Corresponding  to  this  is  a  larger  number  of  gastric  arteries  lying 
behind  the  liver.  I  counted  six  of  them.  Each  is,  with  the  ex- 
ception of  the  third  and  the  sixth,  accompanied  by  an  intercostal 
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portal  trunk.  In  both  specimens  a  single  intercostal  poi-tal  arises 
near  to  the  penultimate  artery  of  the  series.  It  is  plain,  there- 
fore, that  there  is  no  serious  discrepancy  of  a  real  character 
between  the  gastric  arteries  in  the  two  individuals.  Whether 
such  differences  as  these  are  sexual  or  not  I  do  not  know. 

Between  the  superior  and  inferior  mesenteric  arteries  lie  the 
ovarian  arteries.  The  first  seven  of  these,  of  varying  sizes,  supply 
the  fully  developed  (right)  ovary  and  oviduct.  Then  follow  two 
arising  from  the  opposite  side  of  the  body,  which  go  to  the  left 
ovary ;  finally,  a  single  artery  is  again  concerned  with  the  right 
oviduct,  after  which  rises  the  inferior  mesenteric.  Branches  of 
these  genital  arteries  reach  the  fat- bodies ;  but,  so  far  as  I  can 
make  out,  no  special  arteries  supply  those  organs.  There  is  one 
important  rectal  artery  which  arises  shortly  after  the  inferior 
mesenteric.  Between  these  two  arteries  arises  the  first  of  the 
renal  series,  to  be  referred  to  immediately.  Besides  this  im- 
portant rectal  artery  I  found  five  smaller  vessels.  The  renal 
arteries  are  four  to  the  right,  and  three  to  the  left  kidney. 

Intercostal  Farted  Brcmches, — These  are  few  in  number,  and  I 
have  only  mapped  them  accurately  in  one  (the  female)  specimen. 
I  counted  five  altogether,  of  which  four  belong  to  the  first  series 
of  intercostal  arteries.  These  veins,  like  the  arteries,  vary  as  to 
which  side  of  the  dorsal  median  line  they  enter  or  rather  emerge 
from  the  parietes.  The  first  two  emerge  on  the  left  side,  the  last 
three  on  the  right.  Furthermore,  these  vessels  differ  among 
themselves  as  to  whether  they  pass  below  or  above  the  aorta. 
This  position  is  in  absolute  correspondence  with  the  point  of 
emergence  from  the  parietes — that  is  to  say,  the  first  two  veins 
pass  ventrally  of  the  aorta,  the  last  three  dorsally. 

Zamenib  oemonensis. 
The  anterior  vertebral  artery  is  much  moi*e  extensive  in  this 
species  than  in  Z.flageUiformia.  It  extends  more  than  halfway 
along  the  neck  before  becoming  lost  by  plunging  into  the  parietes. 
In  this  space  a  large  number  of  intercostals  are  given  off  from  the 
main  trunk.  I  counted  9  in  one  specimen  and  6  in  the  other ; 
in  the  latter,  however,  the  vertebral  artery  itself  was  not  so 
extensive,  only  reaching  halfway  up  the  neck.  In  both  specimens 
the  right  aortic  arch  gave  off  three  or  four  intercostals  before 
uniting  with  its  fellow  to  form  the  dorsal  aorta.  It  must  be 
noticed  that  here,  as  in  the  last  species,  these  cervical  intercostals 
enter  the  parietes  exactly  in  the  middle  line.  The  intercostals 
which  arise  after  the  junction  of  the  aortae  enter  to  the  parietes 
either  to  the  left  or  to  the  right  of  the  dorsal  middle  line,  or  they 
are  paired.  The  first  20  in  one  specimen  and  the  first  14  in  the 
other  are  given  off  on  the  left  side,  and  enter  the  jmrietes  on 
that  side.  The  difference  in  number  is  not  great — in  one  speci- 
men 30,  in  the  other  34  intercostals  lie  in  front  of  the  supeiior 
mesenteric.  There  are  15  intercostals  up  to  the  end  of  the  liver 
in  one  specimen,  18  in  the  other. 
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Viscercd  Branches  of  the  Aorta. — ^There  are  a  large  number  of 
branches  to  the  oesophagus  and  to  the  liver,  which  I  do  not 
particularise.  Between  the  posterior  end  of  the  liver  and  tiie 
mesenteric  artery  there  are  in  both  specimens  6  branches  of  the 
aorta,  which  I  may  term  gastric  arteries.  Of  these  the  last  two 
are  the  most  important.  As  illustrative  of  the  small  range  of 
variation  on  the  arterial  system  in  individuals,  I  may  mention 
that  the  number  of  intercostal  arteries  arising  from  the  stretch 
of  aorta  which  bears  the  six  gastric  arteries  was  13  in  one 
individual  and  14  in  the  other.  Immediately  after  the  origin  of 
the  superior  mesenteric,  which  branches  sinnlarly  in  both  speci- 
mens, two  intercostal  portals  arise  from  the  parietes  and  join 
the  main  portal  trunk.  In  both  specimens  these  vessels  lie  at 
approximately  the  same  distance  from  the  origin  of  the  superi(»' 
mesenteric,  and  of  the  two  the  more  posterior  is  the  larger. 

The  next  artery  which  arises  is  the  single  artery  of  the  anterior 
testis ;  the  posterior  testis  also  has  but  a  single  artery.  In  both 
cases  the  testicular  artery  is  continued  along  the  vas  deferens, 
where  it  receives  a  very  slender  branch  from  the  aorta  a  little 
way  behind  each  testis.  The  vas  deferens  of  the  anterior  testis  at 
any  rate  receives  a  second  slender  branch  from  the  aorta,  which 
springs  from  that  tnmk  some  little  way  behind  the  point  whence 
is  given  off  the  anterior  of  the  two  arteries  of  the  fat-body. 
Moreover,  this  latter  artery  gives  off  a  branch  to  the  vas  deferens 
which  joins  the  longitudinal  artery  running  along  that  duct.  A 
similar  branch  arises  from  the  second  fat-body  artery.  The  fat- 
body  is  supplied  by  two  special  arteries  alr^uly  mentioned,  and 
anteriorly  by  a  strong  branch  of  the  superior  mesenteric.  They 
form  a  longitudinal  trunk  running  along  the  fat-body. 

There  are  two  well-developed  intestinal  arteries  arising  pos- 
teriorly, of  which  one,  springing  just  in  front  of  the  posterior 
testicular  artery  and  just  below  the  second  fat-body  arteiy,  may 
be  caUed  the  inferior  mesenteric. 


Coluber  catenifeb. 

In  this  species  the  left  aorta  is  the  larger  of  the  two  and  con- 
siderably the  longer ;  it  has  therefore  to  follow  a  sinuous  course 
on  its  way  to  the  junction  with  the  right  and  smaller  aorta.  It 
gives  off  several  slender  branches  to  the  oesophagus.  The  right 
aorta  gives  off  two  intercostals  before  its  junction  with  the  left. 

The  common  aorta  from  its  oiigin  up  to  the  origin  of  the 
superior  mesenteric  gives  off  17  intercostal  arteries.  They  are 
distributed  as  follows  in  relation  to  the  principal  alimentary 
viscera : — In  front  of  the  liver  there  is  1  intercostal,  8  arise 
along  the  course  of  the  liver,  and  the  remainder  l>elong  to  the 
stomachal  region.  Corresponding  in  some  degree  to  these  inter- 
costal arteries  are  a  series  of  accessory  portal  veins  which  run 
from  the  parietes  to  the  liver  directly  and  of  parietal  affluents  of 
the  principal  poilal  trunk.    As  to  the  aiteries,  they  penetrate  the 
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body- wall  to  one  side  or  the' other  of  the  dorsal  median  line ;  but 
there  is  no  regularity  in  this  arrangement — there  is,  for  instance, 
no  regular  alternation  from  right  to  left.  The  first  9  inter- 
costals  enter  the  body- wall  to  the  left  of  the  dorsal  middle  line ; 
the  tenth  to  the  fourteenth  (inclusive)  perforate  the  parietes  on 
the  right  side ;  the  fifteenth,  sixteenth,  and  seventeenth  revert 
to  the  left  side.  The  accessory  portal  veins  are  nine  in  number. 
As  a  rule,  they  accompany  somewhat  closely  the  intercostal 
arteries.  The  tot  of  them  thus  accompanies  the  second  inter- 
costal, but  before  entering  the  liver  it  is  jpined  by  a  branch  from 
the  body- wall  which  lies  midway  between  the  second  and  third 
intercostals.  The  remaining  vessels  are  close  to  their  respective 
intercostals,  except  the  6th  vein,  which  lies  between  the  fifth  and 
sixth  arteries,  and  the  ninth,  which  has  a  corresponding  position 
further  on.  As  is  the  case  with  the  intercostal  arteries,  the 
intercostal  portal  veins  are  irregular  in  their  origin  from  the  right 
or  left  of  the  mid-dorsal  line. 

All  those,  however,  which  are  accessory  portals,  opening  directly 
into  the  liver,  arise  on  the  left  side,  as  do  the  four  following 
intercostal  affluents  of  the  portal  vein.  The  fourteenth  vessel  of 
the  whole  series  is  on  the  right  side.  This  vessel,  moreover, 
appears  to  be  the  last  of  the  parietal  portal  system.  It  lies  well 
in  front  of  the  origin  of  the  mesenteric — in  fact,  a  little  behind 
the  commencement  of  the  narrow  pyloric  region  of  the  stomach. 

The  emteriar  vertebral  artery  becomes  lost  in  the  parietes 
4  inches  beyond  the  heart  and  4  inches  from  the  tip  of  the  snout. 
It  gives  off  7  intercostals  at  not  regular  intervals;  these  are 
accurately  median  in  position. 

The  artery  of  the  fat-bod/y  receives  from  the  aorta  only  one 
important  affluent  which  belongs  almost  entirely  to  itself.  This 
artery  arises  from  the  aorta  between  the  two  testes,  and,  after 
giving  off  a  very  slender  twig  to  the  vas  deferens  of  the  anterior 
testes,  supplies  the  fat-body.  Anterior  branches  of  the  gastric 
artery  supply  the  fat-body. 

This  Snake  has  an  unusually  extensive  system  of  gastric  arteries. 
I  counted  15  of  them  altogether.  The  first  artery  supplies  one 
side  of  the  stomach  and  the  second  the  opposite  side.  The 
remaining  arteries  show  with  some  irregularity  the  same  altei*- 
nation.  The  tenth  gastric  artery  sends  off  two  slender  twigs 
backwards  for  the  supply  of  the  pancreas  and  adjacent  viscera. 
It  also  gives  off  a  bsickwardly  running  branch  which  joins  the 
gastric  branch  of  the  superior  mesenteric  and  also  divides  into 
two  trunks,  one  for  each  side  of  the  stomach. 

The  next  artery  for  the  supply  of  the  viscera  which  arises 
after  t^e  gastric  is  the  superior  mesenteric.  This  artery  has  the 
usual  two  branches ;  but  before  it  divides  into  these  it  gives  off  a 
slender  forwanjly  running  branch  to  the  pancrea^s  and  spleen. 
This  branch  runs  to  the  left  of  the  portal  vein,  while  the  gastric 
branch  runs  to  the  right  of  the  same  vein. 

The  ftpermafic  and  renal  artenes  have  no  definite  lelations  to 
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each  other.  They  (the  artery  to  the  fat-body,  the  inferior  mesen- 
teric, and  the  first  intestinal)  arise  in  the  following  order: — 
(1)  anterior  spermatic;  (2,  3,  4)  three  arteries  to  vas  deferens; 
(5)  fat-body  artery ;  (6)  first  right  renal ;  (7)  posterior  sper- 
matic; (8)  inferior  mesenteric;  (9)  second  right  renal;  (10) 
artery  to  vas  deferens;  (11)  first  intestinal;  (12)  first  left 
renal  (with  branch  to  vas  deferens);  (13)  third  right  renal; 
(14)  second  left  renal ;  (15)  fourth  right  renaL 

The  left  kidney  has  in  all  8  arteries  and  the  right  much 
the  same,  though  I  cannot  be  so  precise. 

Coluber  melanoleucus. 

Anterior  Vertebral  Artery, — This  artery  is  more  extensive  in  this 
species  than  it  is  in  many  Snakes.  It  runs  up  to  the  neck  to 
within  an  inch  of  the  head,  where  it  becomes  lost  in  the  thickness 
of  the  parietes.  It  gives  off  a  number  of  intercostal  branches, 
which  are  exactly  median  in  their  entrance  into  the  dorsal 
parietes.  The  nine  anterior  arteries  of  this  series  appear  to  me 
to  be  regularly  intercostal  and  each  to  correspond  to  a  vertebra. 
After  this  point  the  arrangement  is  not  so  regular*  Between 
this  point  and  the  origin  of  the  vertebral  artery  there  were  only 
8  intercostals  and  1  very  minute  one.  It  may  be  remarked  thai 
where  the  intercostals  are  regular  in  their  arrangement  they  are 
to  a  large  extent  smaller  than  those  arteries  set  at  irregular 
intervals. 

Intercostal  Arteries, — The  right  aorta  before  it  joins  the  left 
gives  off  but  a  single  intercostal,  which  perforates  the  body-wall 
to  the  left  of  the  dorsal  median  line.  The  intercostals  which 
arise  after  the  junction  of  the  two  aortee  are  not  so  numerous 
anteriorly  as  they  become  posteriorly ;  and,  furthermore,  these 
anterior  arteries  perforate  the  body-wall  to  the  left  of  the  middle 
line.  Only  ten  of  these  arteries  arise  from  the  aorta  up  to  the 
posterior  end  of  the  stomach,  and  they  all  of  them  enter  the 
parietes  on  the  left  side  of  the  dorsal  median  line.  From  this 
point  onwards  there  is  an  irregularity  and  alternation  in  the 
place  <A  entrance  of  the  intercostals.  The  35  or  so  of  them 
which  arise  from  the  posterior  section  of  the  aorta  are  obriously 
more  crowded  together  than  the  anterior  set.  A  few  of  them 
are  strictly  paired. 

Gastric  Arteries, — The  ai^teries  supplying  the  stomach  are 
apparently  11  in  number,  of  which  the  first  six  are  insig- 
nificant in  size,  and  the  ninth  is  the  largest.  They  are  all 
concerned  with  the  feeding  of  two  longitudinal  trunks  which 
run  along  the  surface  of  the  stomach,  and  have  a  markedly 
undulatory  course  with  the  loops  closely  approximated  to  allow, 
of  course,  of  the  distention  of  the  stomach  witjiout  injury  to 
themselves.  These  arteries,  which  arise  from  the  aorta,  are  given 
off  in  alternating  positions,  according  to  whether  they  debouch 
into  the  right  oi-  the  left  longitudinal  trunks.     Tlie  fiitit  of  the 
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series  nupplies  the  right  side  and  also  sends  hajck  a  large  branch 
to  the  liver.  The  alternation  is  kept  up  with  perfect  regularity 
until  the  ninth  and  largest  of  the  series,  which,  immediately 
after  its  origin  from  the  aorta,  divides  into  two  vessels,  each  of 
which  supplies  one  only  of  the  longitudinal  gastric  trunks.  The 
same  is  the  case  with  the  tenth  vessel,  which  is  also  concerned 
with  the  blood-supply  of  the  gall-bladder.  The  eleventh  arises 
opposite  the  gall-bladder  and  runs  over  it.  Immediately  after 
the  gall-bladder  arises  the  very  large  mesenteric  vein,  which  is 
really  almost  as  thick  as  the  aorta.  It  runs  down  the  intestine, 
giving  off  branches  to  the  same.  The  first  branch  is  much  the 
largest  and  supplies  the  gall-bladder,  spleen,  and  pancreas. 
I  could  not  find  any  gastric  branch  to  this  artery  and  feel 
assured  that  if  such  a  branch  exists,  which  might  I  admit  be 
expected,  it  is  not  large.  It  looks  to  me  very  much,  in  fact,  as 
if  the  superior  mesenteric  arteiy  in  this  snake  had  retained  its 
original  derivation  from  two  separate  trunks,  one  gastric  and 
one  intestinal,  and  that  therefore  the  last  gastric  which  crosses 
the  gall-bladder  really  belongs  to  it. 

Ovaricm  amd  Oviditcal  Arteries. — As  is  usual  in  the  Ophidia,  the 
arteries  to  the  gonads  come  between  the  superior  mesenteric  and 
the  remaining  arteries  of  the  alimentary  tract-.  The  first  of  this 
series  of  arteries  is  the  anterior  ovarian  artery,  which  opens  into 
a  longitudinal  artery  running  down  the  gonad.  Separated  from 
this  by  ^ve  intercostal  arteries  is  a  much  larger  vessel  which 
supplies  the  oviduct  belonging  to  that  ovary  and  the  fat-bodies  ; 
its  mode  of  distribution  to  these  two  organs  is  rather  curious. 
It  divides  almost  immediately  into  trunks,  roughly  equisized, 
which  pursue  a  tortuous  course  at  right  angles  to  each  other,  the 
one  anteriorly  and  the  other  posteriorly.  The  former  reaches  the 
oviduct  and  forms  a  longitudinal  vessel  running  along  the  oviduct 
and  giving  off  numerous  branches  to  the  lobules  of  the  fat-body. 

The  posterior  branch  seems  to  be  entirely  concerned  with  the 
blood-supply  of  the  fat- body ;  it  forms  a  longitudinal  trunk  and 
gives  off  numerous  branches  right  and  left. 

Very  close  to  this  trunk  and  behind  it  arises  the  second  ovarian 
artery.  The  oviducal  artery  lies  m uch  further  back  and  is  separated 
from  the  ovarian  artery  by  two  intestinal  arteries  and  two  renals 
belonging  to  the  anterior  kidney, 

IntesiincU  Arteries, — I  observed  only  two  of  these,  but  there 
may  be  others  posteriorly,  where  the  injection  had  failed.  It  is 
noteworthy  that  in  this  species,  unlike  what  is  found  in  some 
others*,  the  first  intestinal  artery,  which  we  may  term  the 
inferior  mesenteric,  immediately  follows  the  gonad  arteries  and 
precedes  the  renal.  The  rectal  artery  lies  next  to  the  second  renal 
artery  of  the  anterior  kidney. 

Renal  Arteries. — Here,  again,  I  am  unable  to  give  full  details. 
I  can  only  say  that  two  renal  arteries  of  the  anterior  kidney  arise 

•  E.  g.,  iV'cim  tripudiaru. 
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in  front  of  the  first  renal  artery  of  the  posterior  kidney  and  that 
the  second  of  these  arteries  branches  into  three  before  entering 
the  substance  of  the  kidney. 

TeOPIDONOTUS  FABCIATU8. 

In  this  Snake  the  anterior  vertebral  artery  is  exposed  for  the 
greater  half  of  the  distance  which  lies  between  the  heart  and 
the  posterior  end  of  the  head.  In  the  two  individuals  I  have 
examined  it  gives  off  only  three  intercostals,  which  occupy  about 
the  same  position  in  both.  Besides  these,  the  larger — female — 
(which  is  perhaps  rather  better  injected)  shows  a  few  very  minute 
intercostaLs  with  interspaces  between  the  larger  trunks.  That 
individual,  moreover,  possesses  a  vessel  of  rather  peculiar  origin 
and  distribution,  which  I  could  not  find  in  the  other  snake — a 
male — throughout  its  whole  extent.  The  artery  is  a  fairly  large 
one  and  arises  from  the  dorsal  side  of  the  vertebral  between  the 
last  two  intercostals,  and  passing  along  the  wall  of  the  cesophagns 
enters  the  parietes  anterioriy  to  the  left  of  the  middle  and  some 
way  in  front  of  the  disappearance  of  the  vertebral  artery.  It 
may  be  added  that  the  vertebral  artery  gives  off  branches  to  the 
oesophagus,  as  do  the  carotids,  and  that  some  of  these  spring  from 
the  intercostals. 

Intercostal  Arteries  and  Veins, — There  is  only  a  single  vertebral 
artery  given  off  from  the  right  aorta  before  its  junction  with  the 
left.  Thence  forward  follows  as  usual  a  considerable  series  of 
trunks,  of  which  aU  enter  the  hody-waU  accurately  in  the  midtUe  line 
as  fixed  by  the  disposition  of  the  tendons  in  this  region  of  the 
body.  There  are  nine  of  these  up  to  the  origin  of  the  superior 
mesenteric  artery :  the  first  lies  in  front  of  the  liver ;  five  arise 
along  the  course  of  the  liver,  and  three  are  posterior  to  it.  The 
corresponding  portal  veins  do  not  invariably  rise  from  the 
parietes  in  the  dorsal  median  line.  The  first  of  the  portal  series 
accompanies  the  second  intercostal,  but  arises  from  the  left  side 
of  the  dorsal  middle  line  ;  it  receives  a  small  branch  which  arises 
from  the  parietes  nearer  to  the  head,  and  also  much  further  away 
from  the  dorsal  median  line.  The  second  portal  is  the  stoutest 
trunk  of  the  series ;  it  arises  to  the  left  of  the  middle  line  between 
the  third  and  fourth  intercostals.  The  next  portal  is  a  very  fine 
and  slender  tube  arising  in  front  of  the  fourth  intercostal  and  also 
to  the  left  side.  Then  follows  a  complex  parietal  portal  consist- 
ing of  three  trunks,  of  which  two  are  in  front  of  and  one  behind 
the  fifth  intercostal.  They  all  lie  to  the  left  of  the  dorsal  median 
line  at  their  point  of  origin,  the  third  branch  more  so  than  the 
rest.  From  the  latter  a  slender  twig  is  connected  with  an  equally 
slender  tube  arising  in  this  case  to  the  right  of  the  median  dorsal 
line.  The  next  portal  trunk  is  a  fairly  important  one ;  it  arises 
in  front  of  the  seventh  intercostal  and  to  the  right  side ;  it  is 
formed  by  a  slender  anterior  trunk  which  arises  in  a  corresponding 
position  further  for\s'ard.  The  next  two  portals  are  of  fair  size 
and  aribe  one  a  little  in  front  of  and  the  other  a  little  behind 
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the  eighth  intercostal  and  again  on  the  right  side.  The  common 
trunk  formed  does  not  enter  the  liver  directly,  but  joins  the  portal 
vein.  This  is  also  the  case  with  the  last  of  this  series  of  portals, 
which  arises,  also  to  the  right  of  the  median  line,  just  behind  the 
ninth  intercostal.  The  following  parietal  portals  are  connected 
with  the  suprarenal  bodies. 

In  the  second  and  male  individual  there  are  some  differences  in 
the  arteries  and  veins  in  question.  There  are  two  interoostals  in 
front  of  the  junction  of  the  aorta  and  twelve  between  this  point 
and  the  origin  of  the  superior  mesenteric.  All  the  arteries,  how- 
ever, are  exactly  median  in  position  where  they  perforate  the 
body- wall.  There  are  nine  or  ten  portals  arising  from  the  left 
side  which  extend  down  to  a  point  about  opposite  to  the  end  of 
the  liver.  I  cannot  give  an  aoxsurate  description  of  how  some  of 
them  join  each  other  before  entering  the  liver.  After  these,  six 
trunks  arise  on  the  right  side,  each  three  forming  a  single  trunk. 
The  last  of  these  vessels  joins  the  portal  vein  before  it  reaches  the 
liver. 

From  the  origin  of  the  superior  mesenteric  artery  to  the  cloacal 
aperture  there  are  16  vertebral  arteries,  all  of  which,  as  before, 
perforate  the  body- wall  in  the  dorsal  median  line.  The  arrange- 
ment of  these  is  peculiar,  in  that  they  alternate  in  their  points  of 
origin  f  i-om  the  dorsal  aorta.  This  obviously  suggests  an  originally 
paired  series  which  have  been  pulled  asunder  in  an  antero- posterior 
direction  by  the  lengthening  of  the  body. 

(Esophageal  Branches, — The  cesophageal  branches  are  all  very 
slender  and  fairly  numerous.  The  section  of  cesophagus  which 
lies  in  the  fork  formed  by  the  right  and  left  aorta  is  supplied  from 
three  distinct  sources.  There  is,  first  of  all,  a  slender  artery  which 
emerges  from  the  body-wall  in  company  with  a  vein  to  the  right 
of  the  middle  line.  Anteriorly  there  are  one  or  two  similar 
arteries  which  may  emerge  from  the  middle  line.  The  chief 
blood -supply,  however,  of  this  part  of  the  oesophagus  is  from  two 
vessels  arising  from  the  right  aorta,  between  which  arises  a  third 
branch  supplying  part  of  the  oesophagus  behind  the  junction  of 
the  aortae.  The  left  aorta  provides  two  branches,  one  arising  near 
its  commencement,  and  another  which  is  very  inconspicuous  and 
given  off  not  far  from  the  junction  with  the  right  aorta.  After 
the  junction  of  the  aortae  and  before  the  beginning  of  the  liver 
I  counted  four  oesophageal  arteries. 

In  the  region  of  the  liver  the  same  arteries  supply  both  liver 
and  GBSophagus  or  stomach  as  the  case  may  be.  There  are  8  of 
these  arteries,  which  increase  in  length  and  strength  towards  the 
stomach.  These  8  arteries  are  followed  by  one  which  serves  the 
stomach  and  the  gall-bladder,  spleen,  and  pancreas  only.  It  is 
the  single  gastric  artery,  and  indeed  it  practically  supplies  the 
stomach  only,  the  twig  to  the  other  viscera  being  excessively 
minute;  these  viscera  are,  in  fact,  cared  for  by  the  superior 
mesenteric.  This  vessel,  as  usual,  has  two  main  branches — an 
intestinal  and  a  gastro-splenic.     But  before  its  division  into  these 
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two  branches,  just  at  its  origin,  in  fact,  from  the  aorta,  a  moderately 
short  branch  is  given  off  which  very  soon  divides  into  two,  one 
running  to  the  spleen,  the  other  to  the  ovary.  In  the  male 
Trapidonotus  fasciatita  this  branch  was  entirely  absent.  The 
inferior  mesenteric  springs  from  the  aorta  in  both  sexes  close  to 
the  second  gonad  artery,  in  front  of  it  in  the  male,  behind  it  in 
the  female.  There  are  4  well-developed  intestinal  arteries  in 
the  female,  of  which  the  last  supplies  the  rectum ;  beyond  this 
are  a  few  of  less  importance. 

Ova^'ian  and  Oinducal  Arteries. — There  is  no  independent  artery 
to  the  anterior  ovary ;  it  gets  it  blood-supply  from  arteries  which 
also  supply  the  oviduct ;  and  from  the  same  branches  arise  twigs 
for  the  supply  of  the  fat- bodies.  As  is  the  case  with  other  organs, 
a  longitudinal  system  of  blood-vessels  is  developed,  which  are 
fed  by  branches  of  the  aorta.     A  longitudinal  artery  runs  along 


Text- fig.  68. 


Ovarian  and  oviUucal  arteries  of  one  side  of  the  hod}*  in  Tropidonotu* 
Jhseiatus. 

Ao.t  aorta;  F.B.,  fat-body  artery;  Orf.,  oviducal  arteries;  Or.,  ovarian  arteries; 
Sr,  r.,  suprarenal  veins  (left  white),  suprarenal  body  shaded. 

the  ovary  and  another  of  greater  calibre  along  the  oviduct.  Tho 
two  are  in  communication  by  transverse  branches.  Of  these 
branches  I  have  counted  7,  the  last  four  being  the  larger  and 
corresponding,  together  with  branches  arising  behind  the  ovary, 
to  that  section  of  the  oviduct  which  contained  no  less  than  10 
mature  ova.  The  middle  artery  of  the  seven  is  much  the  largest 
and  is  a  direct  continuation  of  the  artery  arising  from  the  aorta, 
which  in  other  Ophidia  supplies  mainly,  if  not  exclusively,  the 
gonad.  Here,  as  will  have  been  seen,  the  main  branch  is  to  the 
oviduct. 

The  longitudiiuil  ovarian  vessel  i«  also  in  communiaition  by 
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transverse  trunks  with  the  fat-body  ;  posteriorly  to  the  ovum  the 
longitudinal  artery  of  the  fat-body  is  fed  by  branches  of  the  ovi- 
duoal  arteiy.  It  is  important  to  notice  that  anteriorly  the  three 
longitudinal  arteries,  which  have  just  been  referred  to,  spring 
from  separate  branches  of  the  superior  mesenteric*.  What  should 
be,  so  to  speak,  the  ovarian  artery  is,  as  usual,  the  first  artery  after 
the  superior  mesenteric  to  spring  from  the  aorta.  The  arrange- 
ment of  the  arteries  and  veins  in  this  region  of  the  body  is  illus- 
trated in  the  accompanying  drawing  (text-fig.  68,  p.  348).  The 
ovarian  artery,  as  we  must  call  it,  runs  stndght  towanis  the  middle 
of  the  suprarenal  body.  Arrived  at  the  edge  of  that  body  it 
divides  into  two  branches,  of  which  the  anterior  forms  the  longi- 
tudinal vessel  of  the  ovary  and  almost  immediately  gives  off  a  stout 
branch  to  the  fat-body.  The  posterior  branch  supplies  the  oviduct, 
to  which  it  gives  off  four  branches,  of  which,  as  has  been  already 
mentioned,  the  first  is  the  stoutest.  The  next  visceral  artery  to 
arise  from  the  aorta  is  the  oviducal  artery — of  course,  of  the  anterior 
oWduct.  It  passes  slightly  backwards  after  its  origin  and  then  nms 
forward  to  near  the  last  of  the  oviducal  branches  of  the  ovarian 
artery;  it  then  gives  off  a  minute  branch  which  is  continuous 
with  the  longitudinal  system  of  the  ovaiy  and  bends  sharply  back 
pursuing  a  posterior  course.  Immediately  after  bending  it  gives  off 
an  artery  to  the  fat-body,  at  least  another  arteriole  to  the  ovarian 
longitudinal  artery,  and  divides  into  two  equally  sized  oviducal 
branches.  Nearer  to  its  point  of  origin  from  the  aorta,  the  ovi- 
ducal artery  gives  off  two  branches  to  the  more  potsterior  region 
of  the  oviduct.  The  first  of  these  gives  off  an  artery  to  the  fat- 
body  before  dividing  into  two  branches  ;  the  second  does  not  give 
off  such  an  artery.  After  the  oviducal  artery  the  aorta  gives  off 
two  vessels  situated  exactly  opposite  to  each  other. 

The  right-hand  one  of  these  runs  parallel  with  the  oviducal 
artery  and  actually  emits  one  or  two  ai-terioles  which  convey 
blood  to  the  oviduct.  The  main  trunk,  however,  supplies  the  fat- 
body.  There  are  other  trunks  supplying  the  anterior  oviduct 
which  will  be  dealt  with  in  the  order  of  their  origin  from  the 
aorta  t.  The  next  ti-unk  to  be  considered  is  the  second  ovarian 
artery.  This  artery  in  many  ways  repeats  the  conditions  observ- 
able in  the  anterior  ovarian  artery.  It  arises  from  the  aorta 
exactly  opposite  to  the  fat-body  artery  just  described,  than  which 
it  is  of  coiurse  much  stouter.  Arrived  at  the  edge  of  the  supra- 
renal body  it  divides  into  an  anterior  and  posterior  trunk ;  the 
former  is  the  longitudinaUy  running  ovarian  artery  which  gives 
off  numerous  small  branches  to  the  ovary  itself,  as  well  aa  a 
number  of  large  trunks  to  the  oviduct.  The  postei-ior  branch 
repeats  almost  exactly  the  conditions  observable  in  the  oviduct  of 
the  anterior  ovary.  It  gives  off  one  branch  immediately,  which 
w  soon  followed  by  three  others ;  there  are  thus  four  in  all,  as  with 
the  anterior  oviduct.     The  main  difference  Ls  that  none  of  these 


•  See  the  description  of  that  artery,  p.  347. 
t  In  connection  with  the  renal  arteries :  Hce  p. 
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vesseb  gives  off  branches  to  the  fat- body.  The  posterior  supra- 
renal body,  I  may  remark,  receives  only  one  portal  branch,  in  which 
it  differs  from  the  anterior  suprarenal. 

The  oviducal  artery  of  the  posterior  oviduct  arises  after  the 
inferior  mesenteric  (which  immediately  follows  the  ovarian  artery) 
and  the  first  renal  artery.  Its  origin  is  distinctly  from  the  left 
side  of  the  aorta,  as  is  that  of  the  ovarian  artery ;  this  position  is 
marked  by  the  median  ventral  origin  of  the  inferior  mesenteric. 
The  first  branch  given  off  joins  the  longitudinally  running  ovarian 
artery  ;  about  halfway  between  its  origin  from  the  aorta  and  the 
oviducal  walls  a  stout  branch  arises  which  goes,  I  believe,  to  the 
fat-body  *.  The  artery  then  passes  straight  to  the  longitudinal 
artery  of  the  oviduct,  without  giving  off  anything  more  tiian  very 
minute  branches. 

The  second  oviducal  artery  arises  at  the  same  distance  behind 
the  third  t  intestinal  artery  as  the  first  oviducal  artery  is  behind 
the  inferior  mesenteric.  The  peculiarity  about  this  artery  is  that 
as  it  turns  round  the  anterior  end  of  the  posterior  kidney  it  gives 
ofi*  a  branch  to  that  organ.  Thereafter  follows  a  series  of  arteries 
which  are  the  renal  arteries,  though  they  largely  give  off  branches 
to  the  oviduct ;  they  are  dealt  with  below.  Behind  the  kidney 
a  series  of  small  vessels  arises  from  the  aorta  to  supply  the  walls 
of  the  oviduct ;  similar  vessels  arise  on  the  opposite  side  of  the 
aorta  and  supply  the  other  oviduct. 

Spermatic  Arteries, — Of  these  there  are  only  two,  one  for  each 
testis.  The  anterior  testis  is  considerably  the  larger  gonad.  The 
artery  of  the  anterior  testis  is  the  first  visceral  artery  after  the 
superior  mesenteric.  Before  reaching  the  suprarenal  capsule  it 
gives  off  a  strong  branch  which  runs  dorsally  of  the  testis  to  the 
fat-body.  It  forms  a  longitudinal  artery  running  along  the  supra- 
renal and  the  testis,  which  is  posteriorly  continued  along  the  vas 
deferens.  Anteriorly  the  spermatic  artery  branches  into  a  few 
slender  tubes  which  are  lost  on  adjacent  mesenteries  and  possibly 
also  supply  the  fat-body.  The  suprarenal  receives  two  portals, 
one  at  each  end — exactly  as  does  the  corresponding  suprarenal  of 
the  female  snake.  Similarly  the  posterior  suprarenal  has  only  a 
single  portal  vein.  The  second  spermatic  artery  does  not  give  off 
any  weU-marked  branch  to  the  fat-body;  but  there  may  be 
slender  twigs. 

Renal  Arteries. — The  renal  arteries  of  the  anterior  (right-hand) 
kidney  are  largely  mixed  up  with  arteries  supplying-  the  oviduct, 
indeed  all  the  renal  arteries  provide  branches  for  that  region  of  the 
oviduct  which  lies  opposite  to  the  kidney.  There  are  four  of  them 
altogether,  of  which  the  first  is  rather  farther  apart  fix)m  the  others 
than  they  are  from  each  other.  The  first  of  these  arteries  springs 
from  the  aorta  between  the  inferior  mesenteric  and  the  oviducil 
artery  of  the  posterior  oviduct.     An*ive<l  at  the  edge  very  near  to 

•  The  fact  that  the  arterj'  had  accidentally  been  broken  docs  not  allow  me  to  iep««k 
pOHitively. 
t  Ilcckoninj?  the  snperior  nie»*enteric  a«j  the  first. 
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its  anterior  boundary,  this  artery  divides  into  three.  The  outer 
one  bends  round  the  anterior  end  of  the  kidney  and,  after  giving 
off  two  small  branches  to  the  kidney-substance,  goes  to  the 
oviduct ;  the  second  branch  crosses  the  kidney,  gives  off  a 
branch  to  the  kidney-substance,  and  then  passes  on  to  the 
oviduct;  the  third  branch  forms  the  longitudinal  renal  artery 
which  runs  along  the  inner  margin  of  that  organ.  The  ureter 
and  the  afferent  renal  vein  which  lie  on  the  flat  ventral  sur- 
face of  the  kidney  receive  a  branch  from  a  vessel  which 
arises  from  the  longitudinal  renal  trunk  between  its  first  two 
affluents  from  the  aorta.  The  second  i-enal  artery  divides  into 
two  branches  just  before  reaching  the  edge  of  the  kidney  which 
form  the  longitudinal  renal  vessel;  the  anterior  branch  gives 
off  a  vessel  which  crosses  the  kidney,  and,  after  giving  off  a 
branch   to  the  longitudinal    trunk  running  down   the   ureter, 

Text-fig.  69. 
A* 
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Spermatic  and  neighbouring  arteries  of  Tropidonotu$  fa»ciatu9, 

Ao^  aorta ;  T.B.^  fat-body  arteries ;  J.lf .,  inferior  mewnteric  artery ;  Int.^  intetitinal 
arteries;  B',  renal  arteries  of  riKht  kidney;  iZ*,  do.  of  left  kidney;  Sp.% 
spermatic  artery  of  left  testis ;  Sr.,  suprarenal  body ;  Sr,\  suprarenal  portal 
veins  (left  white) ;  T.,  right  testis. 

becomes  an  oviducal  artery ;  some  little  way  before  reaching  the 
oviduct  it  sends  back  two  branches  to  the  ureter.  The  third 
renal  artery  as  well  as  the  fourth  supply  the  kidney-substance, 
the  longitudinal  renal  artery,  the  uret.er,  and  the  oviduct.  A 
little  way  beyond  the  end  of  the  kidney  the  ureter  receives  a 
special  branch  from  the  aorta.  Beyond  this,  again,  a  special  branch 
supplies  the  oviduct.  The  left  kidney  is  supplied  by  arteries 
whose  arrangement  is  much  that  of  those  of  the  opposite  kidney. 
There  are  four  of  them  altogether.  The  first  ai-teiy  is,  as  has 
been  also  mentioned  elsewhere,  mainly  an  oviducal  artery.  Arrived 
at  the  kidney  this  ve.ssel  emits  a  strong  branch  which  is  the  be- 
ginning of  the  longitudinal  artery  of  the  kidney  ;  a  little  farther 
on,  as  it  curves  round  the  end  of  the  kidney,  it  gives  off  one  or 
two  small  branches  which  plunge  into  the  sul^tance  of  the  kidney. 
The  second  renal  artery  arises  from  the  aorta  behind  the  third 
renal  artery  of  the  opposite  kidney.  It  is  purely  renal  in  distri- 
bution and  gives  off  no  branch  to  the  oviduct.     The  third  and 
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fourth  reiuil  arteries,  on  the  other  hand,  both  give  branches  to 
the  oviduct.  I  should  add  that  in  this  kidney,  as  in  the  opposite 
one,  there  is  a  longitudinal  system  running  along  the  ureter  as 
well  as  along  its  inner  border. 

In  the  male,  the  first  renal  artery  arises  just  in  front  of  the 
second  spermatic  artery  and  just  below  the  inferior  mesenteric ; 
the  second  artery  of  the  anterior  kidney  arises  next.  Then  follows 
the  first  artery  of  the  posterior  kidney,  which  gives  off  a  stout 
branch  supplying  (I  think)  the  fat-body.  Each  kidney  has  in  all 
five  arteries. 

COROKELLA.  GETULA. 

The  anterior  vertebral  artery  is  extensive  in  this  species  and 
does  not  plunge  into  the  parietes  until  farther  than  hisklfway  up 
the  neck.  Exactly  at  its  point  of  origin  from  the  aortic  arch, 
where  naturally  an  angle  is  formed — in  fact,  exactly  bisecting 
the  angle  in  its  line  of  direction, — ^arises  the  first  of  the  inter- 
costal branches  of  the  vertebral.     The  lymph-tube  surrounding 

Text-fig.  70. 


Zamenisflagelliformis* 

Origin  of  right  aorta  and  other  arteries,  to  illuHtnte  mode  of  enclosure 
within  lymphatic  sheath. 

L^Ao.y  left  aorta ;  B.Ao,f  right  aorta ;  X,  lymphatic  vessel  not  containing 
an  artery. 

the  artery  here  dilates  into  a  sac,  which  completely  envelops 
the  intei^costal  artery  in  question.  The  structure  is  rather 
different  from  that  seen  in  an  example  of  Zanienie  JlageUi' 
formis.     In  the  latter  there  is  a  dilatation  at  the  junction  of  the 
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aorta  and  vertebral  artery,  but  a  special  lymph-tube  ensheathe« 
the  outgoing  intercostal  artery,  and  beside  it  another  lymph-tube 
(see  text-fig.  70,  p.  352)  which  does  not  contain  an  artery,  but' 
whose  presence  possibly  indicates  the  former  existence  of  such  an 
artery.  Traced  anteriorly,  the  vertebral  artery  gives  off  a  branch 
to  every  intervertebral  space.  Some  of  these,  however,  are 
excessively  fine  and  might  I'eadily  be  missed.  There  are 
fourteen,  however,  which  are  stout  arteries  and  could  not  be 
missed,  which  lie  between  the  origin  of  the  anterior  vertebral 
and  the  point  at  which  it  disappears  into  the  thickness  of  the 
parietes.  It  is  interesting  to  note  that  none  of  the  intercostal 
branches  seem  to  be  really  missing ;  they  are  simply  unequally 
developed.  All  these  arteries  are  exactly  median  in  their  point 
of  entrance  into  the  parietes,  and  a  clean-cut  circular  orifice  in 
the  parietes  considerably  larger  than  the  artery  permits  its 
passage.  The  right  aortic  arch  gives  off  two  intercostals  before 
it  joins  the  larger  left  aortic  arch.  As  is  the  rule  in  the  Ophidia, 
the  intercostals  in  the  anterior  region  of  the  "  thorax  "  are  much 
less  numerous  than  they  are  posteriorly.  But  here  there  are  not 
indications,  as  there  are  in  the  cervical  region,  of  missing  inter- 
costals. This  suggests  the  length  of  the  tnmk  is  an  older  feature 
of  the  Ophidia  than  the  length  of  the  neck. 

This  snake  differs  from  some  others  in  the  fact  that  the  bulk 
of  the  intercostal  arteries  beginning  quite  anteriorly  divide  near 
to  the  dorsal  middle  line,  so  that  the  entrance  into  the  parietes 
is  on  both  sides  of  the  vertebra.  The  very  first  of  the  inter- 
costals, and  after  two  others  which  are  single  and  enter  on  the 
left  side,  is  another  which  bifurcates ;  thereafter  follows  a  series 
which  regularly  bifurcates.  Further  back  the  usual  and  irregular 
alternation  of  the  arteries  is  to  be  noted.  As  this  more  or  less 
regular  bifurcation  of  the  anterior  intercostal  arteries  occurs  in 
both  specimens,  it  may  fairly  be  regarded  hh  typical  of  the  species. 

Gcbstric  Arteries. — The  gastric  arterial  system  in  this  snake 
shows  certain  broad  differences  from  that  of  Coluber  melanoleiicus. 
It  is  possible  in  the  first  place  to  distinguish  two  series  of  gastric 
arteries,  small  and  large.  This  is  not  simply  a  question  of  larger 
posterior  and  smaller  anterior  gastric  arteries,  such  as  occur  in 
Coluber,  In  CoroneUa  getula  there  are  a  few  large  arteries  which 
vary  somewhat  in  size  among  themselves,  and  a  host  of  minute 
arteries  of  almost  microscopic  size.  There  is  no  series  of  tran- 
sitions between  the  minute  and  the  large  arteries ;  the  latter  lie 
among  the  former.  The  minute  arteries  form  a  complex  network 
in  the  mesentery  of  the  stomach,  though  with  very  large  meshes, 
and  end  upon  the  surface  of  the  stomach.  This  network  appears 
to  join  the  trunks  of  the  larger  gastric  arches. 

Of  the  large  gastric  arteries  there  are  five,  of  which  the  first 
and  the  last  are  not  purely  gastric  but  also  supply  other  organs. 

The  first  gastric  artery  arises  just  at  the  junction  of  the 
oesophagus  and  stomach,  and  just  at  the  end  of  the  liver.  It  is 
much  larger  than  the  preceding  hepatic  arteries,  so  that  there  is 
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liere  a  distinct  break.  Immediately  after  its  origin,  this  artery 
gives  off  a  branch  to  the  liver.  After  crossing  the  portal  vein, 
the  artery  divides  into  two  branches,  one  of  which  runs  to  the 
cBSophagus  and  the  other  pursues  its  course  towards  the  stomach, 
and  when  it  reaches  that  organ  again  divides  into  two — an  anterior 
and  a  posterior  branch.  The  latter  is  continuous  with  a  trunk 
running  in  a  sinuous  course  along  the  left  side  of  the  stomach 
from  end  to  end,  and  which  is  connected  (as  will  be  mentioned 
presently)  with  other  gastric  arteries  arising  from  the  aorta. 
From  where  it  crosses  the  portal  vein  this  artery  is  accompanied 
in  all  its  branches  by  a  portal  trunk. 

The  second  ga^ric  artery  is  purely  gastric.  It  runs  straight  to 
the  stomach,  and  there  divides  into  an  anterior  and  a  posterior 
branch.  These  together  form  a  longitudinal  gastric  artei-y  running 
along  the  right  side  of  that  organ.  This  artery  is  also  accom- 
panied by  a  portal  vein  ;  and  as  it  arrives  at  the  portal  vein  a 
branch  from  the  body-wall  enters  at  a  point  nearly  opposite.  This 
trunk  from  the  dorsal  parietes  arises  from  two  roots  which  unite 
after  passing  the  dorsal  aoi-ta.  The  third  gastric  artery  is  much 
fai-ther  away.  The  interspace  is  occupied  by  a  parietal  branch  of 
the  portal,  which  arises  by  a  single  root  only,  and  by  a  gastric 
branch  of  the  same.  This  suggests  a  missing  gastric  artery,  as  the 
correspondence  between  the  gastrics  and  portals  is  so  great  in  this 
specifes;  but  it  is  to  be  admitted  that  there  is  no  further  evidence 
I'especting  it. 

The  third  gastric  artery  is  the  most  important  of  the  series. 
Unlike  the  preceding  aHeries,  it  supplies  both  of  the  longitudinal 
gastric  arteries.  It  is  accompanied  by  branches  of  the  portal 
system.  The  fourth  aitery  is  more  slender ;  it  does  not  seem  to 
lie  connecteil  with  the  longitudinal  systems  arising  from  the 
preceding  arteries.  The  fifth  artery  is  not  exclusively  gastric.  It 
is,  in  fact,  a  branch  of  the  superior  mesenteric.  Tibis  branch 
immediately  divides  into  two  trunks,  one  for  each  side  of  the 
stomach.  The  first  branch,  that  given  off  nearest  to  the  aorta, 
joins  the  third  gastric  artery;  the  main  branch  contributes  to 
the  longitudinal  trunk  of  the  stomach,  which  is  connected  with 
the  first  and  with  the  third  gastric  artery. 

In  the  second  specimen  the  arterial  system  of  the  stomach  only 
appeared  to  differ  in  the  absence  of  the  fourth  gastric  arterj', 
which  is  slender  and  unimportant  in  the  first  specimen.  As  in 
that  specimen,  the  third  gastric  is  by  far  the  most  important 
artery,  and  it  supplies  in  the  same  way  both  sides  of  the  stomach. 

Intestinal  Arteries, — Of  these,  the  first  and  most  important  is 
the  superior  mesenteric.  The  artery  arises  from  the  aorta  just 
opposite  to  the  end  of  the  stomach,  as  is  usual.  The  next 
artery,  which  I  call  the  inferior  mesenteric,  is  very  much  further 
back,  and  arises  from  the  aorta  opposite  to  about  the  end  of  the 
first  third  of  the  anterior  kidney.  It  arises  dorsal  of  the  2nd 
testicular  artery.  After  this  I  counted  four  rectal  arteries  in 
one  specimen  (the  female). 
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Genital  Arteries, — It  is  remarkable  that  both  the  ovary  and 
testes,  in  spite  c^  the  disproportion  oi  their  size,  are  each  of  them 
fomiBhed  with  a  single  arterj  only;  that  is  to  say,  of  course, 
there  is  a  separate  artery  to  each  ovary  and  to  each  testis.  The 
artery  suppljring  the  anterior  testis  is  the  first  artery  which 
springs  from  the  aorta  after  the  superior  mesenteric ;  it  is 
closely  accompanied  by  a  parietal  portal  vein.  Then  follow 
six  arteries  which  supply  the  vas  deferens  and  the  suprarenal. 
But  of  these  six,  the  first  and  the  last  but  one  are  mainly 
(perhaps  really  exclusively)  fat- body  arteries.  After  them  arises 
the  artery  of  the  second,  posterior,  testis ;  this  is  given  off  close 
to  the  inferior  mesenteric.  I  am  uncertain  how  many  arteries 
supply  the  vaa  deferens  of  this  testis.  Three  parietal  portals  lie 
among  these  vas  deferens  arteries. 

The  ovarian  and  oviducal  arteries  are  very  similar  in  their 
arrangement.  The  artery  of  the  anteriorly-situated  ovary  is  also 
the  first  artery  to  spring  from  the  aorta  sifter  the  origin  of  the 
superior  mesenteric,  but  it  is  placed  farther  forwards  than  in  the 
case  of  the  testicular  artery.  It  is  closely  accompanied  by  a 
branch  of  the  portal;  it  is  followed  by  two  oviducal  arteries, 
of  which  the  second  gives  off  a  large  branch  to  the  fat-body. 
Near  to  each  of  them  is  a  parietal  branch  of  the  portal.  Then 
comes  the  ovarian  artery  of  the  posterior  ovary.  This  is  followed 
by  two  oviducal  arteries ;  after  which  comes  the  second  fat- body 
artery.  This  is  again  followed  by  two  oviducal  arteries,  between 
which  lies  a  parietal  portal  vein.  All  these  arteries  lie  in  front 
of  the  inferior  mesenteric,  which  is  the  next  artery  to  follow. 


Ophiophagus  buxqarus. 

In  this  ^)ecies  the  much  shorter  left  aortic  arch  gives  off  five 
quite  slender  vessels  to  the  cesophagus  before  it  joins  the  right 
aorta.  The  latter,  at  the  point  of  junction,  is  about  one-third  of 
the  diameter  of  the  former. 

The  right  aorta  gives  off  four  intercostals  before  it  fuses  with 
the  left  arch.  These  intercostals  agree  with  the  entire  series  in 
perforating  the  body-wall  in  the  middle  line.  This  state  of 
affairs  is  apparently  without  exception,  and  is  thus  characteristic 
of  the  species,  as  it  is  of  Lachesis  gramineus.  There  are  about 
80  of  tnese  arteries*  from  the  junction  of  the  aorta  to  the 
end  of  the  body;  they  are,  as  usual,  given  off  at  irregular 
intervals,  sometimes  closer,  sometimes  further  apart.  Below  the 
muscles  each  artery  divides  at  once  into  a  right  and  left  branch. 

The  anterior  vertebral  runs  up  the  neck  to  within  an  inch  of 
the  head,  giving  off  median  intercostals ;  these  are  very  nearly 
one  to  each  successive  vertebra,  but  the  arrangement  is  not 
quite  regular. 

I   counted    24  arteries  supplying  the  OBSophagus  and  liver, 

*  I  cnnnot  be  certain  to  two  or  three,  as  tht  injection  vas  deficient  posteriorly. 

^«5 
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which  arise  at  fairly  equidistant  intervals  of  about  an  inch. 
The  two  lobes  of  the  liver  are  served  by  different  arteries,  all  of 
which  spring  from  a  continual  longitudinal  hepatic  artery  which 
runs  between  the  oesophagus  and  the  liver.  The  exact  arrange- 
ment of  these  branches  in  the  case  of  one  artery  is  shown  in  the 
accompanying  drawing  (text-fig.  71),  and  the  others  do  not  differ 
greatly. 


One  of  tlie  hepatic  arteries  of  Ophiopkagut, 

Ao.y  aorta ;  i.X.,  branches  of  liepatic  artery  to  left  liver-lobe ;  ow.,  CNophaicnl 
branches ;  B.L.,  branches  of  hepatic  arter}'  to  right  line. 

The  superior  mesenteric  artery  arises  a  little  behind  the  gall- 
bladder, and  divides  into  the  usual  two  branches — one  gastric,  the 
other  intestinal.  The  inferior  mesenteric  arises  just  behind  the 
.interior  spermatic  artery.  It  crosses  the  anterior  kidney  ventrally, 
and  gives  off  a  branch  to  it  on  the  way.  After  this  artery  there  are 
5  intestinal  arteries.  The  next  to  the  inferior  mesenteric  arises 
behind  the  anterior  kidney.  The  four  following  arteries  are 
somewhat  crowded  together.  In  addition  to  these,  some  of  the 
renal  arteries  give  off  branches  to  the  intestine. 

G<i8tric  Arteries, — Six  arteries  arise  from  the  aorta  after  the 
end  of  the  liver  and  supply  the  walls  of  the  stomach.  Five  of 
these  are  fairly  close  together  and  at  the  anterior  end  ;  the  sixth 
is  much  further  away,  though  not  quite  halfway  between  tlie 
fourth  gastric  artery  and  the  origin  of  the  gastric  branch  of 
the  superior  mesenteric,  which  may  be  regarded  as  a  seventh 
gastric  artery.  These  arteries  combine  to  form  two  longitudinal 
veasels  running  along  the  st»mach,  which  practically  commence 
with  the  first  of  these  arteries,  though  slender  anastomoses  exist 
anteriorly.  I  call,  in  fact,  that  artery  the  first  of  the  gastric 
series  which  begins  the  longitudinal  arteries  and  has  at  least  no 
marked  branch  to  the  liver.  It  may  furthermore  be  pointed  out 
that  the  six  purely  gastric  arteries  pass  ventrally  of  the  portal 
vein,  while  the  gastric  branch  of  the  superior  mesenteric  lies 
iloi'sjilly  to  that  vein.     The  fii-8t  two  gjistric  arterias  divide  into 
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two  trunks,  of  which  one  runs  straight  forward  to  the  further 
side  of  the  stomach,  while  the  other  hranch  immediately  divides 
into  two  main  branches  which  supply  the  nearer  of  the  two 
longitudinal  gastric  arteries;  these  also  give  off  arteries  to  the 
fat- body.  Arteries  3  and  5  cross  the  stomach  and  pass  at  once  to 
the  further  of  the  two  longitudinal  arteries ;  there  is  no  branch 
to  the  nearer.  The  4th  and  6th  are  like  the  1st  and  2nd,  in  that 
they  supply  both  the  gastric  longitudinal  vessels.  The  6Ui  artery 
is  not  markedly  larger  than  the  4th.  The  gastric  branch  of  the 
superior  mesenteric  divides  into  two  trunks,  each  of  which 
supplies  one  of  the  two  longitudinal  tnmks  of  the  stomach.  It 
is  to  be  noted  that  the  spleen,  gall-bladder,  <fec.  are  not  supplied 
with  blood  from  the  last  gastric  artery,  but  only  from  the  superior 
mesenteric.  This  contrasts  with  the  condition  observable  in  some 
other  snakes. 

Spermatic  Arteries, — There  is  but  a  single  spermatic  artery  to 
each  testis.  The  first  of  thase  is  the  firat  visceral  branch  of  the 
aorta  after  the  superior  mesenteric.     It  reaches  the  testis  at  its 
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Right  testis  of  Ophiophagwt  and  its  blood-supply. 

,^0., aorta;  F.B.,  fat«body  artery;  J.C,  iDtercoHtal  artery;  Int.^  intestinal 
artery;  K^  kidney;  8^JL,  spermatic  artery;  Sr.p.,  suprarenal  portal 
vein  J  T.,  testis ;  F.c.».,  vena  cava. 

posterior  end,  where  it  is  neai'ly  in  contact  with  the  kidney.  At 
this  point  the  spermatic  artery  gives  off  a  branch  to  the  kidney. 
The  spermatic  artery  runs  along  the  kidney  anteriorly  on  the 
opposite  side  to  the  vena  cava,  giving  off  branches  to  its  substance 
(see  text-fig.  72).  It  also  gives  off  two  branches,  which  supply 
adjacent  viscera :  firstly,  a  stouter  branch  to  the  fat- body ;  secondly, 
a  more  slender  branch  which  supplies  both  fat- body  and  intestine. 
Close  to  the  spermatic  artery  runs  a  portal  vessel  to  the  supra- 
renal. It  emerges  from  the  parietal  on  the  right  of  the  middle 
line  by  three  roots.  The  posterior  testis,  which  is  considerably 
the  smaller,  has  also  one  spermatic  artery.  This  gives  a  brancli 
to  the  intestine  before  it  reaches  the  testis,  and  later  two  branches 
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to  the  fat-body.  The  accompanying  adrenal  portal  is  formed  by 
the  union  of  two  ti*unks  which  spring  from  the  left  of  the  middle 
line. 


Left  testis  of  OphiophaifUi  and  blood-sapply. 
Letters  as  in  text-fig.  72. 

Renal  Arteries, — The  anterior  kidney  receives  altogether  seven 
branches  from  the  aorta,  of  which,  however,  the  first  two  arise  in 
common  with  other  arteries  and  are  therefore  practically  branches 
of  them.  I  have  already  referred  to  them  as  branches  of  the 
spermatic  artery  and  of  the  inferior  mesenteric.  The  third  artery 
gives  off,  at  about  the  middle  of  the  diameter  of  the  kidney,  a 
branch  to  the  fat-body  ;  it  also  emits  a  very  slender  branch  to  the 
intestine.  The  third  artery  has  also  a  fine  intestinal  branch. 
Whether  the  four  remaining  arteries  have  or  have  not  such  a 
branch,  I  am  imable  to  say. 

The  posterior  kidney  has  fewer  arteries.  There  are  only  four 
of  them,  of  which  the  last  bifurcates  a  little  after  its  origin  from 
the  aorta  and  arrives  at  the  kidney  as  two  arteries.  The  first 
renal  artery  arises  between  the  posterior  spermatic  artery  and  the 
fourth  renal  artery  of  the  left  kidney.  The  last  renal  artery 
arises  just  behind  the  first  of  the  intestinal  arteries.  The  lu^ter 
of  the  anterior  kidney,  at  any  rate,  derives  some  blood-supply 
from  branches  of  the  intestinal  arteries. 

Epigastric  Artery, — This  artery  runs  along  the  median  ventral 
line  of  the  body-wall,  in  close  association  with  the  anterior  abdo- 
minal vein.  The  close  relationship  of  the  two  is  shown  by  the 
fact  that  they  are  both  encircled  by  the  same  periangious 
l3Tnphatic  vessel.  Their  branches,  moreover,  often  coincide, 
and  they  too  are  apt  to  be  ensheathed  in  a  common  lymphatic 
trunk.  The  epigastric  artery  is  continuous  from  one  end  of  the 
body  to  the  other,  and  receives  its  blood-supplies,  as  it  appears, 
from  any  arteries  that  happen  to  be  adjacent.  Thus  in  the 
neck  the  carotid  artery  sends  branches  thereto,  while  in  the 
region  of  the  fat-body  the  longitudinal  artery  of  that  organ  sends 
twigs  to  the  epigastric. 
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Parietal  Portal  Veins, — The  veins  which  arise  from  the  dorsal 
region  of  the  body- wall  to  be  connected  with  the  portal  system 
are,  as  usual,  comparatively  few  in  number.  The  first  vessel 
springs  from  the  left  side  of  the  dorsal  middle  line,  not  far  from 
the  beginning  of  the  liver.  Five  intercostals  intervene  before  the 
origin  of  the  second  vein,  which  has  three  roots  and  passes  dorsally 
of  the  aorta  instead  of  ventrally,  as  is  the  case  with  the  first  vein. 
There  are  only  two  more  veins  before  the  end  of  the  liver.  The 
first  of  these  springs,  like  the  last,  from  the  right  side  of  the 
median  line  and  passes  doi-sally  of  the  aorta ;  it  has  two  roots. 
So  has  the  fourth  vein,  which  is  left-hand  in  origin  and  passes 
ventrally  of  the  aorta.  Behind  the  liver  are  five  more  veins, 
which  are  all  right-hand  and  pass  dorsally  of  the  aorta.  The  last 
of  the  series  corresponds  to  the  superior  mesenteric  artery ;  it  is 
right-hand  in  origin,  passes  dorsally  of  the  aorta,  and  arises  from 
at  least  six  roots. 

The  next  portal  vein  belongs  to  the  anterior  suprarenal  body. 

Abdominal  Portal  Veins, — It  is  by  no  means  always  the  case 
that  it  is  possible  to  observe  these  veins  with  clearness.  They  are, 
however,  plain  in  the  present  specimen,  and  I  counted  nine  veins 
entering  the  liver  ventrally,  of  which  many  were  accompanied  by 
an  affluent  of  the  epigastric  artery.  The  first  two  of  these  veins 
enter  the  liver-substance  separately.  The  next  five  or  six  combine 
to  form  a  short  longitudinally-running  trunk,  and  which,  so  far  a^^ 
I  can  ascertain,  enters  the  liver  at  two  separate  points.     Then 

Text-fig.  74. 


EpigUMtric  vein  of  Ophiopliafftit. 
Ep.f  epigastric  vein  with  branches  to  liver;  i.,  liver;  V.C.I. ,  vena  cava. 

follow  three  vessels  situated  at  approximately  equidistant  intervals, 
each  of  which  is  formed  by  the  union  of  either  two  or  three  trunks. 
All  of  these  vessels  enter  the  left  liver-lobe,  which  ends  shortly 
behind  the  last  of  them,  being  much  shorter  than  the  right 
liver-lobe,  which  is  quite  one-third  longer.  The  partial  union  of 
these  before  entering  the  Hver  seems  to  me  to  be  a  Lizard-like 
character. 

Naia  tripudians. 

The  anterior  vertebral  artery/  in  this  Snake  has  a  long  course  in 
the  neck  before  it  enters  the  parietes.  It  only  becomes  lost  to 
view  about  half  an  inch  behind  the  head.  The  intercostal 
branches  of    this  artery  form   an   absolutely  continuous   series 


360  MR.  l\   E.  BEDDARD  ON  THE  [Feb.  16, 

conesponding  exactly  to  the  number  of  vertebrte,  and  show  but 
the  faintest  traces  of  commencing  disappearance.  That  is  to  aay, 
the  arteries  are  of  fair  size  and  equisized ;  in  only  one  case  did  I 
observe  an  artery  reduced  to  thread-like  dimensions.  Further- 
more, the  arteries  are  accurately  median  at  the  points  where  they 
enter  the  parietes,  and  the  foramina  through  which  they  enter 
are  larger  than  the  arteries  themselves. 

Intercostal  Arteries, — These  arteries  commence  to  arise  from  the 
right  aoi*tic  arch  before  its  union  with  the  left.  But  in  this 
i*egion  they  do  not  form  a  continuous  series ;  there  were  only 
thi'ee.  After  the  junction  of  the  two  aortae  the  intercostal  arteries 
still  retain  the  median  point  of  entrance  into  the  parietes,  a 
position  which  distinguishes  them  at  once  fix)m  the  intercostal 
veins — as  also  in  Lachesis  gra/minexis.  The  arteries  are  very 
numerous,  and  there  are  occasional  stret<ches  of  ten  or  a  dozen 
which  are  continuously  at  regular  intervals.  In  a  very  few 
cases  the  arteries  are  so  excessively  slender  as  to  suggest  com- 
mencing disappearance.  I  counted  altogether  94  of  these  arteries, 
to  which  I  think  3  or  possibly  4  are  to  be  added.  The  total  is 
only  just  under  the  100.  As  may  be  inferred  from  their  median 
position,  none  of  these  arteries  are  paired  ;  nor  can  an  anterior 
series  be  distinguished  from  a  posterior,  save  that  the  first  few 
are  rather  farther  apart  than  they  become  later. 

Intercostal  Portal  Veins, — These  veins  are,  as  is  usual,  few  in 
number  when  compared  with  the  intercostal  arteries.  I  counted 
altogether  13  of  them,  of  which  the  anterior  6  are  less  important 
than  those  which  follow.  The  first  6  lie  opposite  to  the  liver, 
and  are  therefore  not  direct  affluents  of  the  main  trunk  of  the 
portal  vein.  The  first  arises  after  the  7th  intercostal  artery  * ; 
the  next  5  are  separated  by  fewer  intercostal  arterial  trunks. 
These  first  6  veins  spring  from  the  body- wall  to  the  left  of  the 
median  dorsal  line.  The  5  following  intercostal  poitals  spring 
from  the  right  side  of  the  dorsal  middle  line.  The  first  of  this 
series,  t.  e.  the  7th  of  the  entire  series,  is  a  little  beyond  the  end 
of  the  liver.  The  next  two,  close  together,  accompany  the  pos- 
terior gastric  artery ;  the  10th  in  a  similar  way  accompanies  the 
superior  mesenteric,  while  the  11th  and  12th  correspond  respec- 
tively to  the  testicular  arteries.  The  latter  vein  and  the  13th, 
which  is  in  the  kidney-region,  emerge  from  the  body-H^  on  the 
left  side  of  the  dorsal  median  line.  It  will  be  noticeil  that  some 
of  these  veins  spring  from  the  middle  line  of  the  pai*ietes. 

The  spermatic  artery  which  supplies  the  anterior  testis  is  a  single 
vessel  which  enters  the  gonad  near  to  its  posterior  end.  It  there 
becomes  longitudinal  and  runs  forwards  as  well  as  backwards 
along  the  vas  deferens.  It  is  the  first  artery  for  the  supply  of  the 
viscera  which  is  given  ofi*  by  the  aorta  after  the  superior  mesen- 
teric. This  longitudinal  testicular  trunk  gives  off  one  branch 
anteriorly  and  two  branches  postenorly  to  its  origin  from  the 

•  Coiiutliig  from  the  juncliou  of  the  right  and  left  aorUc. 
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aorta,  all  of  which  supply  the  fat-body.  The  spermatic  arteiy  of 
the  posterior  testes  is  actually  the  next  artery  to  arise  from  the 
aorta ;  it  is  immediately  followed  by  a  second  artery.  That  the 
posterior  testis  has  two  arteries,  wlule  the  anterior  has  only  one, 
is  remarkable  since  the  posterior  gonad  is  the  smaller  of  the  two. 
The  first  artery  enters  the  gonad  at  the  posterior  end,  which  is 
also  the  case  with  the  anterior  spermatic  artery  ;  it  runs  forward 
and  gives  off  two  branches  to  the  fat-bodies.  The  second 
spermatic  artery  really  supplies  the  vas  deferens,  and  a  little 
farther  back  along  the  aorta  a  third  vessel  rises.  All  the  arteries 
of  the  gonads  and  their  ducts  are  thus  close  together. 

Text-fig.  75. 
A. 


Testis  aud  bIood>supply  of  Naia  tripudians, 
Ao.y  aorta;  F.B.^  arteries  to  fat-bodies;  T.,  anterior,  T,\  posterior  testis. 

Gastric  and  Intesihud  Arteries, — The  gastric  arteries  are,  as  in 
some  other  snakes,  divided  into  two  series  of  larger  vessels  and 
minute  vessels,  between  which  there  are  none  of  intermediate 
size.  The  minute  vessels  end  upon  the  surface  of  the  stomach, 
but  I  am  disposed  to  regai-d  them  rather  as  supplying  the  peri- 
toneum. There  are  three  lai*ge  gastric  arteries,  apart  from  the 
gastric  branch  of  the  superior  mesenteric.  The  first  one  is  much 
smaller  than  the  two  which  follow ;  these  latter  ai*e  about  equi- 
sized.  The  first  two  are  closer  together  than  is  the  second  to  the 
third  ;  the  second  and  the  third  are  about  as  far  apart  as  is  the 
third  from  the  superior  mesenteric.  They  form,  as  is  usual,  two 
longitudinal  trunks  running  one  on  each  side  of  the  stomach. 
The  second  and  third  are  connected  with  both  longitudinal 
trunks,  but  the  first  appears  to  be  connected  only  with  that  of 
the  left  side. 

The  superior  mesenteric  artery  arises  at  the  commencement  of 
the  coiled  part  of  the  intestine  and  some  way  behind  the  gall- 
bladder. Behind  this  aitery  there  are  three  which  supply  the 
alimentary  canal.  They  lie  among  the  renal  arteries,  of  which 
two  lie  in  front  of  the  inferior  mesenteric. 

The  renal  arteries  are  more  numerous  in  the  case  of  the  pos- 
terior than  of  the  anterior  kidney,  thus  exactly  i-epeating  the 
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conditions  observable  in  the  spermatic  arteries.  Tlie  anterior 
kidney  has  but  two  arteries,  of  which  the  first  arises  in  front  of 
the  first  renal  artery  of  the  posterior  kidney.  The  second  artery 
of  the  anterior  kidney  arises  exactly  opposite  to  the  fourth  renal 
artery  of  the  opposite  kidney.  The  posterior  kidney  has  six 
arteries,  which,  with  the  exception  of  the  first,  lie  between  the 
inferior  mesenteric  and  the  ensuing  intestinal  artery.  There  is 
finally  an  artery  to  each  ureter,  of  which  that  to  the  posterior 
kidney  lies  after  the  fourth  intestinal  arterj'. 

Python  spiloi'es. 

In  this  Snake  the  anterior  vertebral  artery  is  of  much  less 
calibre  than  the  right  aortic  arch,  of  which  it  is  obviously  a 
bi*anch,  and  not,  as  in  Zamenis  JlageUifomiis  (see  p.  338),  prac- 
tic^illy  its  main  continuation.  It  runs  up  very  close  to  the  head 
lK»fore  becoming  imbedded  in  the  body-walls.  It  disappears  from 
view  only  3  inches  behind  the  tip  of  the  snout.  Its  branches 
are  regularly  intervertebral,  and  therefore  numerous ;  the  most 
striking  difference  which  the  artery  in  this  snake  shows  from  that 
of  Zamenis  and  many  other  snakes,  is  the  fact  of  the  existence 
of  a  branch  which  may  be  termed  the  posterior  vertebral  arter}'. 
This  is  the  first  biunch  of  the  vertebral  artery,  and  is  given  off 
i in me<l lately  after  the  origin  of  the  latter  from  the  aortic  ti-unk 
at  a  distjince  of  1  cm.  from  the  aortic  arch  ;  it  has  therefore  very 
lUMirly  a  sepjirate  origin  from  the  aorta.  This  trunk  passes  b«ck 
iilong  the  middle  line  of  the  body,  closely  apposed  to  the  parietes; 
it.  itHiMvos  on  the  one  hand  the  intercostal  aiiieries  which  arise 
fit)ni  the  liOiiAX  and  gives  off*,  on  the  other,  a  series  of  branches 
whirh  run  t*)  right  and  left  and  which  are,  I  take  it,  the  equiva- 
lont>s  t4>  the  branches  of  the  intercostals  in  many  other  snakes  * 
which  run  nlso  right  and  left.  The  exist^ence  of  this  superficial 
|HVHtorii>r  vertebml  ai*tery  is  a  further  extension  of  the  longi- 
i  udinwl  hVNtoin  of  tnuiks  which  is  so  characteristic  of  the  Ophidiat. 
Thi?*  Uuigitutliniil  art^n-y  is  not,  however,  limited  to  the  "thoracic" 
n^^lion  ;  \Nith  interruptions  it  continues  considerably  farther. 
Tho  Nn|MM  tioial  artorv  ends  at  a  point  just  about  opposite  to  the 
^'^uiuuon^vuu^nt  of  the  liver,  during  which  space  (of  7  or  8  inches) 
only  two  rtrtorit>s  fn>in  the  aorta  reach  it.  After  this  point  and 
(www  it  to  the  end  i>f  the  liver  I  counted  seven  intercostal  arteries 
M»i«in>j  fnnu  tlvoHorta,  Each  of  these  on  arriving  near  to  the 
do»\Md  nuddlo  line  of  tl^e  Kxly  divides  and  runs  forwards  and 
Uu'kNNtu>lH  HN  a  sujvrtioi.sl  vertebral  artery,  giving  off*  paired 
brtuu'htvN  U.S  UNUal  whioh  |vnetrate  the  parietes;  the  successive 
nmHAitlou^l  tuton^>^  fuv  s»>  arrangt^l  with  reference  to  each  other 
timt  tlu\\  Kv*\o  no  N^Miobra  unsupplii^l  -that  is  to  say,  one  com - 
MUMhnv^  inui\«siii»toK  nfior  the  end  of  j^nother.    A  variable  number 

•  U«^v^****^^^  ^^  IS*^^*^*!'*.  v'^"  *^*^^  »^  «*^  fipirp  intomKit«]s  at  all,  aad  Jacqaart 
«\v^»  u^vl  t>^^%vi^m  lU'  ws\^hUi>  ovH))Hv(H>)t>  Afr  uctnuring  in  the  specie*  examined 
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of  vertebrae  is  supplied  by  each  intercostal  and  its  superficuil 
continuations ;  thus  I  counted  from  the  beginning  of  the  series 
7,  7,  5,  3,  6,  3,  3  vertebrie  belonging  to  the  area  of  each  inter- 
costal. In  one  or  two  cases  it  is  noteworthy  that  the  superficially 
running  portion  of  an  intercostal  did  not  fork  either  anteriorly  or, 
it  may  be,  posterioriy  to  supply  both  sides  of  a  vertebra ;  in  such 
cases  one  side  was  supplied  by  the  end  of  one  intercostal  and  the 
other  side  by  the  anterior  end  of  the  next  intercostal.  Immediately 
after  the  liver  is  a  stretch  of  nine  vertebrae  served  by  branches 
of  a  continuous  superficial  vertebral  which  has  two  intercostal 
affluents.  The  rest  of  the  body  is  supplied  by  more  numerous 
interoostals,  which  generally  serve  only  two  successive  vertebrae 
and  often  only  one  vertebra. 

Visceral  branches  of  the  Common  Aorta. — In  the  region  of  the 
liver  a  regular  series  of  trunks  is  given  off  which  supply  that 
orgjin  and  the  oesophagus.  They  are  closely  associated  with 
biunches  of  the  poi'tal  vein  which  bring  blood  from  the  cesophagus 
to  the  liver,  so  closely  that  it  will  be  convenient  to  consider  the 
vessels  together.  Although  the  association  between  the  portal 
vessels  and  the  branchas  of  the  aorta  is  close,  there  is  not  an  exact 
correspondence.  The  first  hepatic  branch  of  the  aorta  is  situated 
about  2  inches  behind  the  anterior  end  of  the  liver.  It  runs 
straight  to  the  liver,  and  just  before  reaching  it  divides  into  an 
anteriorly  and  posteriorly  running  branch.  The  former  reaches 
nearly  to  the  tip  of  the  liver,  and  takes  the  place  of  the  two 
missing  hepatic  branches  of  the  aorta.  About  halfway  between 
its  origin  and  its  bifurcation  a  branch  is  given  off  to  the 
cesophagus,  from  which  arises  immediately  a  slender  twig  to 
the  walls  of  the  lung.  The  portal  branch  which  accompanies  it 
accompanies  it  closely ;  its  main  trunk  is  derived  from  the 
oesophagus,  and  this  lies  in  contact  with  the  oesopliageal  branch 
of  the  aorta.  There  is  also  a  branch  from  the  lung- walls  also 
lying  close  to  the  lung-branch  of  the  aorta,  while  the  main 
hepatic  stem  is  accompanied  by  a  portal  branch  which  appears  to 
arise  partly  from  the  lung-walls  and  partly  from  the  walls  of  the 
aorta.  In  front  of  this  first  hepatic  trunk  are  two  portal  vessels 
arranged  at  regular  intervals,  which  appear  to  be  serially  con- 
tinuous with  the  portal  branch  already  described.  They  are 
not,  however,  collecting  trunks  from  the  oesophagus,  and  will  be 
described  elsewhere.  The  next  hepatic  branch  of  the  aorta  arises 
about  an  inch  further  on  ;  it  is  accompanied  by  a  portal  branch 
which,  like  the  two  last-mentioned,  mainly  collects  blood  from  the 
body-walls.  This  second  hepatic  artery  divides  into  two  much 
earlier  than  does  the  first  of  this  series  of  vessels.  There  are 
altogether  8  of  the  hepato-oesophageal  branches  of  the  aorta  which 
arise  at  rather  irregular  intervals  and  have  no  relation  in  position 
or  number  to  the  underlying  intercostal  arteries.  Between  the 
first  two  hepatic  branches  there  is  an  unusually  wide  interval, 
almost  suggesting  a  missing  artery.  So  far  as  concerns  its 
oesophageal  branch  this  artery  is  I'epresented  by  a  long  descending 
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branch  from  the  posteriorly  running  branch  of  the  first  hepatic 
artery.  This  descending  branch  also  exists  in  some  of  the  other 
interspaces,  particularly  in  that  between  the  Vlth  and  Vllth 
hepato-CBSophageal  trunks.  All  the  hepato-cesophageal  trunks 
resemble  each  other  in  plan,  though  differing  in  detail.  They  all 
divide  near  to  the  liver  into  a  Y-shaped  fork,  of  which  one 
branch  runs  forward  and  unites  with  the  posterior  branch  of  the 
Y  in  front.  The  point  at  which  division  occurs  varies,  but  it  is 
generally  near  to  the  liver.  It  is  much  farther  away  from  the 
liver  in  the  second  branch  only,  as  has  been  mentioned.  Each  of 
these  trunks  gives  off  at  most  three  branches,  which  supply  the 
ojsophagus  and  the  walls  of  the  lung.  More  generally  there  are 
only  two  of  these  branches,  and  in  the  case  of  the  6th  vessel  I 
could  find  only  one.  The  point  at  which  they  are  given  off 
varies. 

Following  the  eighth  vessel,  which  concludes  the  series  that  lie 
between  the  oesophagus  and  the  liver,  is  a  ninth  branch  of  the 
aorta  which  supplies  the  same  regions.  It  lies,  however,  10  cm. 
behind  the  liver  and  35  mm.  behind  the  eighth  hepato-cBSophageal 
vessel.  Between  it  and  the  latter  are  two  vertically  running 
branches  of  itself  and  the  eighth  trunk  precisely  like  that  which 
lies  between  vessels  6  and  7.  This  ninth  vessel  is  at  once  the 
last  which  supplies  the  liver  and  the  fij^t  which  supplies  the 
fat-body. 

The  gastric  region  of  the  alimentary  ti-act  is  supplied  by  three 
arteries,  of  which  the  third  and  la.st  is  veiy  much  the  mo^t 
important.  All  of  these  ai-teries  give  off  a  bi-anch  or  bi'anches  to 
the  fat-body.     Both  of  the  first  two  smaller  gastric  aiteries  come 

Text-fig.  76. 


Anterior  testis  and  blood-supply  of  Python  spihtet. 

Ao.y  aorta;  F.B.^  arteries  to  fat-body;  Sr.V.^  suprarenal  portal  vein ; 
T.,  testis ;  8.mes.t  superior  mesenteric  artery. 

into  direct  relations  with  the  third  and  largest  artery.  The  lattei* 
gives  off  two  branches  which  run  forward  along  the  stomach ; 
each  of  these  ultimately  ends  in  the  main  twig  of  gastric  arteries 
1  and  2.    The  third  gastric  artery  before  it  divides  into  these  two 
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gastiic  branches  gives  off  two  small  branches  to  a  couple  of  small 
glands  which  lie  at  the  anterior  end  of  the  anteriorly  situated 
testis.  These  glands  resemble  in  a  curious  way  the  posteriorly 
lying  spleen  and  pancreas,  and  show  the  same  differences  in  colour. 
Contrary  to  what  is  usually  found  in  snakes,  and  correlated 
perhaps  with  the  forward  position  of  the  testes,  the ^8^  spermatic 
artery  arises  between  the  last  gastric  and  the  superior  mesenteric. 
Arrived  at  the  testis,  which  it  reaches  at  about  the  end  of  the 
ffrst  quarter,  the  artery  divides  into  an  anterior  and  a  posterior 
longitudinally  running  branch.  The  latter  gives  off  shortly  a 
slender  and  ventrally  running  branch  to  the  peritoneal  sheets 
envolving  the  portal  vein  <fec.  Further  back,  and  just  in  front 
of  the  su[)erior  mesenteric,  a  dorsally  running  twig  suppUes  what 
is,  I  presume,  the  mesorchium.  Immediat-ely  after  the  superior 
mesenteric  arises  the  second  sperviatic  artery  of  this  testis.  The 
third  spennatic  arises  a  little  farther  on,  close  to  the  end  of  the 
testis,  and  between  them  arises,  from  the  longitudinal  testicular 
artery,  a  branch  to  the  mesorchium.  The  third  spermatic  artery 
gives  off  l^efore  reaching  the  testis  a  bi-anch  on  either  side  to 
the  mesorchium.  Between  the  two  posterior  spermatic  arteries 
the  adrenal  portal  vein  lies,  passing  to  the  adrenal  body  from  the 
parietes  on  the  right  side  of  the  aorta. 

The  left  (posterior)  testis  has  only  two  spermatic  arteries, 
which  lie,  relatively  speaking,  in  the  same  position  as  the  second 
and  third  spermatic  arteries  of  the  right  testis.  The  last  of 
these  gives  off  before  reaching  the  testes  a  branch  to  the  mes- 
oix;hium,  which  is  the  only  branch  of  the  kind  that  I  could  find. 


Postiirior  testis  and  blood-supply  of  Python  spilotes. 
Lettering  as  in  text-fig.  76. 

On  the  other  hand,  the  longitudinal  testicular  artery  gives  off  at 
least  four  slender  branches,  ventral  in  direction,  which  supply 
the  fat-body.  The  most  anterior  of  these  joins  a  twig  of  the 
superior  mesenteric  which  also  supplies  the  fat-lxKly.  The 
superior  mesenteric  thus  also  contributes  to  the  blood-supply  of 
the  testes. 
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The  adrenal  portal  vessels  are  more  numerous  than  those  of  the 
right  adrenal  body.  The  anterior,  made  by  the  union  of  two 
main  bnmches,  each  of  which  recovers  blood  from  three  inter- 
costal spaces,  enters  the  adrenal  body  in  front  of  the  anterior 
.<;permatic  artery ;  the  second,  gathering  blood  from  three  inter- 
costal intffl-vals,  lies  between  the  two  ^>ermatic  arteries. 

Benal  Arteries. — In  noting  the  most  important  fact  about  the 
renal  arteries,  namely,  that  there  is  only  one  to  each  kidney,  it 
must  be  borne  in  mind  that  the  kidneys  are  extraordinarily 
small.  They  measure  about  2|  inches  in  length,  and  the  posterior 
is  situated  a  foot  away  from  the  vent.  Each  renal  artery 
enters  the  kidney  at  its  anterior  end,  and  between  the  two  renal 
arteries  arises  the  inferior  mesenteric,  which  is  much  more 
important  than  any  of  the  slender  intestinal  arteries  which 
follow. 

Lachesis  gramixeus. 

The  anterior  vertebral  is  short  in  this  species,  only  reaching  to 
a  point  1^  inches  from  the  heart  (and  6  inches  from  the  snout) 
before  plunging  into  the  parietes.  It  gives  off  but  a  single  inter- 
costal branch,  which  is  not  far  from  its  origin.  The  right  aortic 
arch  itself  is  much  more  slender  than  the  left ;  it  gives  off  two 
intercostal  arteries  before  joining  the  left  aorta.  The  dispropor- 
tion between  the  right  and  left  aorta  is  so  very  marke<l  that  the 
former  when  it  joins  the  latter  is  not  larger  than  one  of  the 
intercostals.  After  the  junction  of  tlie  aortae  to  the  posterior  end 
of  the  trunk  there  are  only  22  intercostals  ;  as  is  the  rule,  they 
become  more  numerous  posteriorly.  For  example,  the  region 
lying  between  the  junction  of  the  aortie  and  the  oiigin  of  the 
superior  mesenteric  only  gives  off  six  of  these  arteries.  Another 
peculiarity  of  this  species  is  the  fact  that  all  the  intercostal 
arteries,  without  a  single  exception,  enter  the  parietes  in  the 
middle  line.  This  is  associated  with,  though  it  can  hardly  be 
caused  by,  two  particularly  projecting  bands  of  muscle  which  lie 
one  on  either  side  of  the  dorsal  median  line.  Tliat  the  strong 
development  of  these  muscular  bands  has  no  special  relation  to 
the  accurately  median  entrance  of  the  intercostal  arteries  appears 
to  be  shown  by  the  relation  to  the  same  of  the  intercostal  portal 
veins. 

Intercostal  Veins.—  There  are  six  of  these  veins  in  front  of  the 
point  of  origin  of  the  superior  mesenteric  artery ;  but  they  have 
no  special  correspondence  to  the  six  intercostal  arteries  which 
arise  in  the  same  area.  All  of  these  veins  emerge  from  the 
parietes  to  the  left  of  the  longitudinal  bands  of  muscle  referred  to. 
Just  at  the  level  of  the  superior  mesenteric  artery  a  stout  portal 
vein  emerges  from  the  right  side ;  thereafter  follow  two  veins, 
also  emerging  from  the  right  side.  The  remainder  of  \hem 
vessels  (six  in  number)  arise  again  on  the  left  side  c^  the  dorsid 
me<lian  line. 

The  liver  commences  veiy  high  up  in  the  body.     Its  apex  is 
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practically  in  contact  with  the  pericardium.  At  the  opposite 
extremity  it  ends  but  a  very  short  way  in  front  of  the  gall-bladder. 
The  blood-supply  of  the  oesophagus,  stomach,  and  liver  is  there- 
fore rather  different  to  that  of  some  other  snakes.  There  are,  as 
is  usual,  series  of  hepato-cesophageal^  hepato-gaatrnc,  and  gastric 
vessels.  No  arteries,  however,  supply  the  liver  only  to  the 
exclusion  of  other  organs.  Altogether  the  liver  is  supplied  by 
nine  vessels,  of  which  the  last  two  are  the  largest  and  run  longi- 
tutlinally  and  superficially  for  some  distance.  The  last  of  these 
arteries  is  very  nearly  converted  into  an  independent  trunk,  for 
the  gastric  bi-anch  is  given  off  immediately  after  the  origin  of  the 
combined  tnmk.     Between  this  hepatic  vessel  and  the  next  one 


Text-fig.  78, 
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in  front  three  arteries  aiose  from  the  aorta,  which  only  supply  the 
alimentary  canal  and  send  no  bi-anch  to  the  liver.  In  front  of 
this  again  are  seven  branches  of  the  aorta  which  supply  both  liver 
and  gut.  The  two  anterior  of  these  at  any  rate  arise  from  the 
left  aorta  before  its  union  with  the  right.  Apart  from  these 
trunks  already  mentioned,  which  lie  between  the  last  two  hepatic 
arteries,  there  is  only  a  single  gastric  artery,  which  arises  from 
the  aorta  some  little  way  behind  the  last  gastro-hepatic. 

The  superior  mesenteric  anrtery  presents  no  remarkable  features. 
The  arteries  of  the  posterior  part  of  the  intestine  arise  in  irregular 
alternation  with  the  arteries  to  the  oviducts,  ovaries,  and  kidneys. 
A  more  exact  description  of  some  of  these  arteries  is  as  follows : — 
The  first  arteiy  after  the  superior  mesenteric  is  that  to  the 
anterior  (and  in  my  specimen  not  fully  developed)  ovary.  After 
this  arises  the  posterior  mesenteric  and,  after  a  gap,  two  other 
intestinal  arteries ;  between  the  last  of  these  and  the  third 
intestinal  artery  are  two  slender  oviducal  arteries.  Then  follows 
the  artery  of  the  posterior  ovary  (which  was  full  of  mature  ova). 
Immediately  after  this  are  five  oviducal  arteries  supplying  its 
oviduct,  and  on  the  opposite  side  an  oviducal  artery  belonging  to 
the  other  oviduct,  the  first  renal  arterj'  and  the  first  of  a  rectal 
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Some  General  Conclusions. 

The  facts  detailed  in  the  foregoing  pages  jDerniit  of  some  general 
conclusions  as  to  the  striictiu*e  of  the  arterial  syst.em  in  the 
Ophidia. 

In  this  general  survey  of  that  system  I  have  naturally  compared 
my  results  with  the  most  complete  recent  comprehensive  survey 
of  the  vascular  system  in  those  Reptiles — that  which  is  given 
in  Bronn's  *Thier- Reich/  I  am  unable  from  my  own  ob8er\'a- 
tions  to  substiintiate  all  that  is  said  in  that  work,  though  in 
many  points  I  can  add  nothing  to  the  genei-al  statements  therein 
contained. 

In  the  first  place,  though  this  conclusion  can  hardly  be  con- 
Kidei'e<l  a  novelty,  it  is  important  to  note  the  prevalence  of 
longitudinal  systems  which  are  developed  in  nearly  all  the  organ.s 
of  the  body.  The  various  regions  of  the  alimentary  tract  possess 
longitudinally  running  vessels  which  are  filled  by  several  branches 
of  the  aorta.  The  same  is  true  of  the  liver,  the  fat-body,  the 
gonads,  &c.  This  state  of  affairs  has  not  been  sufficiently  JFully 
einphiisised  in  such  figures  of  the  ai-terial  system  as  have  been 
published. 

The  anterior  vertebral  artery  enters  the  thickness  of  the 
jmrietes  at  a  variable  distance  from  the  head,  varying — that  is  to 
say — acconling  to  the  species,  and  the  number  of  intercostal 
bi*anches  which  it  gives  off*  upon  its  course  is  not,  as  might  be 
infen-ed  from  the  genei-al  account  given  in  Bronn,  three  or  four 
only.  Tliese  numbers  do  indeed  occur;  but  they  are  often 
considerably  increa^eil.  Moreover,  these  arteries  are,  as  has 
correctly  been  stated,  always  single — never  paired ;  and  it  may 
l)e  adde<l  that  they  always  perforate  the  body-wall  exactly  in  the 
middle  line,  which  is  sometimes,  but  not  always,  the  case  with 
the  intercostiil  branches  of  the  common  aorta.  With  reganl  to 
the  latter,  it  will  have  been  noted  that  they  present  many 
variations.  In  the  first  place,  they  are  more  or  less  numerous, 
and  there  is  no  exact  correspondence  between  their  numbers  and 
the  length  of  the  snake.  They  may  be  single  or  arranged  in 
pairs ;  both  arningements  occur  in  the  same  snake.  When 
single  they  may  enter  the  pjirietes  exactly  in  the  middle  line,  as 
is  the  case  with  the  intercostal  bi-anches  of  the  anterior  vertebral 
artery ;  or  they  may  lie  to  one  side  or  to  the  other,  in  which 
t*ase  there  is  an  alternation  in  jxxsition  which  is  now  regidar  now 
iri'egular. 

The  ^m.^ti  ic  arteries  vary  rather  more  widely  than  might  be 
infen-tvd  imm  the  summary  given  in  Bi-onn's  *  Thiei'- Reich.* 
Thrro  an'  i^^  few  as  one  in  Lachesis  fframvieiis,  thi*ee  in  Xaia 
tri/tttdiai*Ji,  and  as  many  as  ten  or  eleven  in  the  genus  Coluber. 
Tlmv  rtlternat^?  an-angement  to  the  light  and  left  sides  of  the 
i*to!iiach  ii>  n  nnt^^worthy  point. 

Tlie  hrpitH'  arteries  are  sometimes  moi-e  than  ten  to  twelve  in 
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number.     There  are,  for  instance,  twenty  in  Coluber  melanoUuctcs^ 
which  has  not,  I  may  remark,  a  specially  long  liver. 

The  arteria  epipknca,  the  longitudinal  artery  of  the  fat-body,  is 
fed  from  several  distinct  sources.  Arteries  arise  independently 
from  the  aorta,  from  the  spermatic  arteries,  from  the  oviducal 
{arteries  uterince  in  Bronn's  '  Thier- Reich'),  from  the  superior  and 
inferior  mesenteric,  from  the  renal  and  ga^stric  arteries.  But  I 
have  not  found  all  these  origins  to  coexist  in  the  same  species. 

It  is  clear,  from  the  facts  at  present  known,  that  the  rule 
among  the  Ophidia  is  that  each  gonad  has  but  a  single  spermatic 
artery.  The  extraordinary  length  of  the  testes  in  Python  spihtes 
may  account  for  their  richer  blood-supply.  It  is  noteworthy, 
moreover,  that  the  artery  or  arteries  generally  reach  the  testes  at 
their  posterior  extremity. 

On  the  other  hand,  the  ducts  of  the  gonads,  whether  male  or 
female,  commonly  receive  theii*  blood-supply  from  a  number  of 
separate  branches  of  the  aorta.  Exceptionally  (as  in  Tropido- 
notus  fascicUtu)  both  ovary  and  oviduct  may  be  supplied  by 
branches  of  the  superior  mesenteric,  in  addition  to  their  own 
proper  arteries.  And  this  is  the  case  with  the  testes  in  Python 
spUotes, 

The  rencU  arteries  appear  to  vary  from  a  single  one  to  each 
kidney  {Python  spilotes)  to  eight  such  arteries  in  CoroneUa 
catenifer.  The  close  association  of  the  arterial  supply  of  gonad 
and  kidney  in  Ophiophagua  buyigarus  (see  p.  357)  is  quite  ex- 
ceptional. 

Little  attention  seems  to  have  been  paid  to  the  epigastric  artery^ 
which,  however,  exists  and  has  been  chiefly  studied  by  me  in 
Ophiophagus.  It  is  a  continuous  trunk  running  from  end  to  end 
of  the  body  in  close  association  with  the  anterior  abdominal  vein, 
and  is  fed  by  the  carotid  anteriorly  and  the  fat- body  artery 
posteriorly.  As  to  the  venous  system,  I  may  chiefly  remark  upon 
the  epigastric  vein,  which  I  have  most  particularly  studied  in 
Ophiophagus.  It  extends  along  the  lower  body-wall  and  sends 
branches  to  the  shorter  lobe  of  the  liver  along  its  whole  length. 

The  portal  system  of  the  dorsal  parietes  appears  to  exist  in  all 
Snakes.  The  trunks  which  arise  from  the  parietes  appear  never 
to  issue  from  the  muscular  walls  exactly  in  the  middle  line ;  they 
are  always  to  the  right  or  left  of  that  line,  and  in  this  they  differ 
from  the  intercostal  arteries.  There  is  always,  or  nearly  always, 
a  specially  large  trunk  in  the  immediate  neighbourhood  of  the 
superior  mesenteric  artery.  It  is  remarkable  that  the  intercostal 
veins  of  the  trunk  should  be  connected  with  the  portal  systems, 
while  those  of  the  "  thorax"  and  neck  open  into  vertebral  veins. 

I  am  able  to  confirm  and  extend  Gratiolet's  discovery  ♦  of  a 
suprarenal  portal  system,  which  appears  to  be  universally  present. 
I  have  given  above  a  number  of  detailed  figures  showing  the 
number  and  position  of  these  veins  (pp.  358,  364,  kc.)  in  several 
Snakes. 

•  "  Note  sur  le  syst^e  veineax  des  Reptileii,"  Joarn.  de  I'lnst.  xxi.  1863,  p.  60. 
Proc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XXIV.  24 
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From  a  classificatory  point  of  view  the  main  result  whidi  I 
have  arrived  at  is  the  recording  of  certain  facts  which  hu^jf^ori 
the  general  contention  that  the  Boid»  occupy  a  basal  positioa 
among  the  Ophidia.  This  view  has  of  coarse  been  parti  j  based 
upon  the  persistence  c^  rudiments  of  the  hind  limbs  and  of  the 
paired  subequal  lungs.  The  fact  that  the  two  aortic  ait^hes  are 
equisized  is  another  fact  pointing  in  the  same  direction,  as  is  also 
the  regular  series  (one  to  each  interorbital  region)  of  intercostal 
artenes*.  The  dorsal  body- wall,  moreover,  where  these  arteries 
enter  is  more  muscular  and  less  tendinous  in  structure  than  in 
many  Snakes.  It  may,  I  think,  fairly  be  held  that  the  replace- 
ment of  muscle  by  tendon  is  secondary.  In  possessing  a  fairly 
long  azygous  vein  joining  the  vertebral  vein  on  a  level  with  the 
anterior  margin  of  the  heart,  Python  spUoiea  differs  from  such 
a  form  as  Coronella  getvla^  where  the  azygos  is  much  reduced. 
The  latter  condition  seems  to  me  to  be  in  all  probability  the 
derived  one.  The  small  number  of  arteries  to  the  stomach,  though 
met  with  in  other  Snakes,  is  at  any  rate  not  at  variance  with  the 
views  here  advanced  ;  and  I  am  of  opinion  that  the  single  renal 
artery  on  either  side — the  absence,  in  fact,  of  reduplication  so 
common  in  the  Ophidia — is  decidedly  a  primitive  character. 
Gadow,  however,  found  two  such  arteries  in  the  Madagascar  Boa, 
Pelophilua  tnadcigasctxriensia  t. 

I  am  unwilling  at  present  to  attempt  any  diagnosis  of  other 
genera,  though  there  are  plain  indications  of  the  possibility  of 
utilising  the  arterial  system  for  systematic  purposes. 

*  Tba  ftirtber  oonneotion  between  these  by  raperficud  trunks  ia  poaaibly  to  b* 
regsrded  at  a  aeoondairy  modification, 
t  Sm  Bronn'a  *  Thier*Reich,'  loc,  cit,  pL  cxxzt.  fig.  1. 
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March  1,  1904. 
Dr.  A.  GuNTHBR,  F.R.S.,  Vice-President,  in  the  Ohair. 

The  following  motion,  of  which  notice  had  been  given  at  the 
Meeting  held  on  February  16th,  was  put  to  the  Meeting  by 
Mr.  R.  I.  Pocock,  seconded  by  Mr.  R.  H.  Bume,  and  declared  to 
be  lost  by  a  very  large  majority  : — 

*'  That  it  is  desirable  to  alter  the  hour  of  the  Meetings  for 
Scientific  Business  from  8.30  p.m.  to  5  p.m." 


Dr.  A.  Gunther,  F.R.S.,  exhibited  and  made  remarks  upon 
some  specimens  of  hybrids  between  Reeves'  Pheasant  {Phcuiantia 
reevesi)  S  and  the  Silver  Pheasant  {Genncsua  nyethemerua)  ? . 


Mr.  Oldfield  Thomas  exhibited  the  skull  of  a  Buffalo  which, 
with  several  others,  had  been  obtained  in  Ankole,  S.W.  Uganda, 
during  Col.  Delme-Radclifife's  delimitation  of  the  Anglo-German 
Boundary. 

The  horns  of  this  buffalo  were  remarkably  broad  and  flat  in 
the  palm,  and  their  bases  diverged  considerably  from  each  other 
in  nt)nt,  contrasting  in  these  respects  with  those  of  the  true 
Bubalus  coffer  of  South  Africa,  which  were  very  convex  on  the 
palm,  while  their  inner  edges  (close  to  each  other  in  old  bulls) 
were  quite  parallel. 

The  animal  was  of  considerable  size,  the  skull  of  the  t3rpe- 
specimen  measuring  505  mm.  in  basal  length,  while  its  horns 
were  1106  mm.  (=  43|  in.)  between  the  most  distal  points  of 
their  outer  convexity,  and  295  mm.  (=  11^  in.)  across  the  palm 
in  a  straight  line,  measured  with  callipers. 

An  old  female  skull  was  455  mm.  in  basal  length,  with  a 
greatest  horn-spread  of  842  mm.,  the  palms  being  141  mm.  broad. 

All  the  specimens  sent  were  closely  similar,  and  Mr.  Thomas 
thought  that  a  subspecific  name  should  be  given  to  the  animal, 
which  represented  a  northern  race  of  B,  coffer y  fully  as  large  as 
the  latter,  but  tending  in  the  flatness  of  its  horns  towards  the 
smaUer  BubaluB  asquinociioHa  Blyth,  of  the  Upper  Nile. 

Mr.  Thomas  therefore  suggested  for  it  the  name  of  Bvhalus 
cajffer  roddjffei  (cf.  Abstr.  P.  Z.  S.  1904,  No.  4,  p.  13,  March  8) 
in  honour  of  its  donor. 

Mr.  Oldfield  Thomas  also  exhibited  a  Fruit-Bat  which  had 
been  obtained  by  the  expedition  to  Fernando  Po  subsidised  by 
the  Duke  of  Bedford  and  Mrs.  Percy  Sladen. 

This  Bat  belonged  to  the  rare  genus  ScoUniycterisj  but  did  not 
Proc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XXV.  25 
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appear  to  be  referable  to  «S^.  zenkeri*^  the  only  known  species ; 
and  was  therefore  described  as  new,  as  follows : — 

SCOTONYOTBBIS  BEDFOEDI  t. 

JSetOonycieria  bedfordi,  Thomas,  Abstr.  P.  Z.  8.  1904,  No.  4, 
p.  14,  March  8. 

Near  S,  zenkeri,  but  ears  much  smaller. 

Size  rather  less  than  in  S.  zenkeri.  Fur  close,  fine  and  woolly, 
the  hairs  of  the  back  about  6  mm.  in  length.  Fleshy  part  of 
forearms,  wing-membrane  bordering  flanks  and  hind  limbs,  upper 
side  of  legs  to  ankles,  and  interf  emoral  membrane  (except  terminal 
part  near  calcar)  well  clothed  with  fur ;  the  centre  of  the  inter- 
femoral  quite  buried  in  thick  fur.  Below,  the  fur  was  less  extended, 
only  covering  the  proximal  part  of  the  wing-membrane  and  the 
centre  of  the  interf  emoral. 

G^ieral  colour  above  mixed  whitish  and  ochiaceous  buff,  the 
hairs  dark  brown  at  base,  then  silveiy  white,  their  tips  pale 
brownish  buffy  or  "clay-colour,"  the  peripheral  hairs  of  membranes 
and  limbs  wholly  of  the  latter  colour.  Head  rather  browner  than 
back.  Central  white  muzzle-patch  present,  as  in  the  type  species ; 
eyes  with  dark  rims,  interrupted  behind  by  small  white  postocular 
spots,  only  about  2  mm.  in  diameter.  Owing  to  the  general  light 
colour,  these  patches  are  but  little  prominent.  Ears  very  small 
and  narrow,  conspicuously  smaller  than  in  S,  zenkeri.  Throat 
and  centre  of  chest  creamy  whitish,  passing  on  shoulders,  sides 
of  body,  and  inguinal  region  into  brown. 

Dimensions  of  the  type : — 

Forearm  48  mm. 

Head  and  body  ^original  measure  in  the  flesh)  71 ;  ear  (in 
■     (c.u.;    "      ^    ^ 


11;  thimib  (c.  u.)  23;  first  finger — metacarpal  34,  Ist 
phalanx  24,  2nd  phalanx  30 ;  fifth  finger  63 ;  tibia  20 ;  calcar  6. 

Hob.  Fifiii  Town,  Fernando  Po. 

Type.  Female.  Original  number  31.  Gollected  2  January, 
1904,  by  B.  Seimund. 

This  interesting  Bat,  which  had  been  named  in  honour  of  its 
joint  donor,  the  President  of  the  Society,  was  the  first  repre- 
sentative of  the  genus  ScoUmycteria  received  by  the  National 
Museimi,  and  was  therefore  a  most  welcome  accession.  It 
differed  from  S.  zenkeriy  of  the  Oameroons,  by  its  conspicuously 
smaller  ears,  which  were  only  1 1  mm.  in  length,  while  those  of 
S.  zenkeri  were  stated  by  Dr.  Matschie  to  be  17  mm.  long,  a 
measurement  that  quite  agreed  with  their  appearance  in  his  plate. 
S.  bedfordi  also  seemed  to  have  smaller  postocular  spots  and  a 
more  hairy  interfemoral  membrane  than  its  mainland  a%. 

•  lUtschie,  SB.  Ges.  nat.  Fr.  BerL  1894,  p.  908;  Fledemi.  Beii.  Mm.  McgMhi- 
Topten,  p.  70,  pi.  18  (1809). 

t  [The  complete  aoooant  of  the  new  species  described  in  these  oommanicstaaoB 
appeers  hoe;  imt  m  the  names  and  pnliminary  dJagnoses  were  pabUshed  in  the 
*  iLbstract,'  snch  species  are  distingoished  here  by  being  nnderlined. — ^Edxtob.! 
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Mr.  J.  fiToUiott  Darling,  FJZ.S.,  exhibited J^some  photographs  of 
a  veiy  large  specimen  of  the  Woolly  Monkey  {LagotkHx  hwmholdU)^ 
and  made  the  following  remarks : — 

*'  This  specimen,  seen  and  photographed  in  Southern  CSalifomia 
last  year,  was  a  male  and  weighed  about  55  lbs.,  and,  when 
standing  erect,  was  about  3  feet  in  height.  He  was  very  fat  and 
much  the  largest  example  of  this  species  I  have  ever  seen. 
He  was  not  only  remarkable  for  his  immense  size,  but  for  his 
partiality  for  standing  and  walking  erect  and  the  intelligent 
manner  in  which  he  used  his  tail  to  assist  him  in  that  position ; 
^t  times  he  supported  himself  by  it  somewhat  after  the  manner 
•of  a  Kangaroo,  and  at  others  clung  to  an  iron  bar  by  it  and  so 
helped  to  keep  an  equilibrium. 

^^  I  attribute  the  fact  of  such  a  delicate  monkey  having  lived 
for  many  years  in  confinement  so  far  north  of  his  regular  halHtat, 
on  the  upper  waters  of  the  Amazon,  Bio  Negro,  and  Orinoco 
rivers,  to  the  extreme  equability  of  the  climate  on  the  seaboard 
of  Mexico  and  to  his  spending  every  day  in  the  open,  air." 


Dr.  Walter  Kidd,  F.Z.S.,  read  the  following  note  on  the 
aiTangement  of  the  hair  on  the  nasal  region  of  the  Parti-coloured 
Bear  (^taropus  melanoleucus) : — 

'*  In  the  memoir  of  Professor  Lankester,  published  last  year  in 
the  *•  Transactions '  of  the  Linnean  Society,  on  the  Affinities  of 
jElvropus  melanoletJicuSy  no  reference  is  made  to  the  mode  of 
iirrangement  of  the  hair  on  the  nasal  region.  This  is  of  the 
Derivative  tjnpe  (sketched  on  blackboard),  in  which  respect 
jEltMTopus  dmers  from  all  the  Ursidse  as  well  as  from  Procyony 
and  in  which  it  resembles  the  Felidte.  It  can  hardly  be  claimed 
that  a  character  so  superficial  and  intrinsically  unimportant  as 
this  can  contradict  the  veiw  of  the  affinities  of  this  creature, 
which  are  based  on  the  more  stable  osteological  and  dental 
characters.  If  it  be  not  a  character  indicating  affijiity,  this 
arrangement  of  the  nasal  hair-stream  may  be  held  to  have  arisen 
in  one  of  two  ways — either  by  being  simply  correlated  with  the 
broad  zygomatic  region  of  ^htropua,  or  as  the  result  of  some 
habit  peculiar  to  it.  Whatever  the  explanation  may  be,  the  fact 
seems  to  be  worth  recording." 


Mr.  B.  E.  Holding  exhibited  and  made  remarks  upon  the 
double  head  of  a  Dorset  Lamb.  The  heads  were  of  unequal 
development  and  united  from  the  orbit  to  the  base  of  the  skulls. 
In  the  longer  head  the  palate  was  cleft  along  its  entire 
length,  the  lower  jaw  having  a  complete  set  of  deciduous  incisors. 
The  smaller  head  had  also  the  palate  completely  cleft  and  a 
small  opening  in  place  of  the  mouth;  there  was  no  trace  of 
either  tongue  or  lower  jaw.     The  upper  or  dorsed  aspect  of  the 

25* 
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specimen  showed  absence  of  the  parietal  and  occipital  bones,  the 
brain  being  absent  with  the  exception  of  portions  of  the  frontal 
lobe.  The  cut  end  of  the  neck  exhibited  a  well-formed  spinal 
cord,  its  anterior  end  being  lost  in  the  membranous  lining  of  the 
base  of  the  skull ;  there  were  only  two  ears. 


Mr.  Holding  also  exhibited  the  skull  of  a  Spanish  Four-homed 
Bam,  showing  complete  dislocation  and  partial  fracture  of  the 
skull  from  base  of  nasal  bones  to  occipital,  due  to  a  combat  with  a 
rival  ram.  

Mr.  J.  G.  Millais,  F.Z.S.,  exhibited  some  pelages  of  the  Grej 
Seal  {ffaUehcerus  gryphus)  taken  from  the  animals  in  various  stages 
of  growth  from  birth  to  maturity,  and  made  the  following 
remarks : — 

There  is  no  European  mammal,  exclusive  of  the  Whales,  the 
pelages  and  life-history  of  which  are  so  little  known  as  those  of  the 
Grey  Seal.  If  we  look  through  the  recorded  history  of  the  animal 
we  find  only  endless  confusion  with  another  large  pinniped,  namely 
the  Bearded  Seal  {ErigncUhtis  barbcUus)^  to  whidi  the  Grey  Seal 
certainly  bears  a  somewhat  similar  appearance  in  the  adult  state. 
After  various  accounts  suggestive  of  its  rank,  Fabricius,  in  1791, 
gave  the  first  systematic  name  to  the  Grey  Seal,  and  pointed  out 
many  of  its  main  characteristics ;  but  even  after  this  date  little 
was  known  of  the  animal,  and  to  this  day  such  experienced  and 
practical  men  as  the  Dundee  and  Newfoundland  seal  captains  fail 
to  recognise  any  difference  between  the  large  Ice  Seal  and  the 
dweller  on  the  rocks.  Both  species  are  known  to  them  as  the 
Sqtuure  phripper  or  Square  fiipper.  Even,  too,  with  all  the  strides 
tlmt  have  taken  place  in  modem  zoology,  we  find,  on  turning  to 
recent  literature,  but  few  references  to  the  Grey  Seal,  little  being 
said  of  its  habits  and  practically  nothing  as  to  its  pelage,  growth, 
and  the  finer  points  of  its  life-history. 

Dr.  Edmonston  gave  us  an  admirable  little  paper  on  the  Seals 
of  the  Shetland  Islands  in  1837,  which  included  many  excellent 
references  to  the  Grey  Seal ;  and  Prof.  B^bert  Collett  a  good  account 
of  the  breeding-habits  of  the  species,  taken  from  observations  in 
the  Fros  and  the  Vigten  Islands  in  Norway,  and  published  in  the 
Zoological  Societ/s  *  Proceedings,'  1881 ;  but  Mr.  Allen,  in  so 
comprehensive  a  work  as  '  Pinnipeds  of  North  America,'  confessed 
that  he  was  able  to  describe  the  species  only  from  two  skuUs  and 
skins,  whilst  his  general  descriptions  were  ti^en  from  the  writings 
of  many  who  knew  the  animal  only  slightly  or  from  hearsay. 
European  museums,  too,  even  our  own  admirable  National  Col- 
lection, seem  to  suffer  from  a  lack  of  specimens,  and  vrithout  the 
examination  of  a  very  large  series,  it  is  impossible  to  describe 
accurately  this  interesting  animal. 

It  is  this  difficulty  of  obtaining  skins,  and  the  fact  that  the 
animal  must  be  hunted  in  dangerous  and  exposed  situations,  that 


1904.]  GRET  SEAL  AT  VARIOUS  STAGES  OF  GROWTH.  375 

has  caused  our  want  of  knowledge.  Borne  yeai*8  ago,  when  I  began 
to  study  the  Seals  inhabiting  our  coasts,  I  saw  how  necessary  it 
was  to  obtain  a  large  series  of  skins  befoi'e  expressing  any  opinion; 
but  now,  after  several  expeditions  to  nearly  all  the  British  haunts 
of  this  animal,  and  the  examination  of  over  a  hundred  and  fifty 
skins,  I  am  able  to  come  to  some  definite  conclusions  with  regard 
to  the  pelage  and  gradual  life-growth. 

In  the  first  place,  there  is  no  mammal,  not  subject  to  a  very 
wide  distribution,  such  as  Ursua  aretoSy  which  evinces  so  many 
types  of  pelage  and  intermediate  forms,  and  this  is  aU  the  more 
remarkable  because  all  these  various  colourings  and  modulations 
may  be  found  in  a  single  colony  of  animals  inhabiting  one  group 
of  rocks.    These  types  are  as  follows : — 

AduU  Males. 

Four  distinct  types  are  found,  as  well  as  every  intermediate 
form  between  them,  that  is,  specimens  may  occur  which  are  com- 
posite of  two,  three,  or  even  four  types. 

1 .  The  Black  Male, — Hair  all  over  body  very  dark  ash-grey  and 
sometimes  jet-black.  Commencing  at  the  angle  of  the  jaw  and 
extending  round  sides  of  neck  are  certain  bands  of  hair  usually 
darker  than  the  rest  of  the  pelage  and  often  ciurling*.  In  this 
type  the  under  parts  are  generally  slightly  lighter,  with  a  brownish 
t^nge,  and  whole  crown  of  the  head  light  grey.  However,  I  have 
seen  two  complete  melanic  forms  whidi  were  quite  black  all  over. 
The  black  typia  is  somewhat  rare,  and  occurs  about  one  in  twenty 
individuals. 

2.  The  Light  Grey  Male. — This  form  usually  has  dun-coloured 
under  parts  and  flipper-pits.  All  the  upper  portions  are  pale  grey, 
and  black  "  ropes"  of  curling  hair  partially  encircle  the  neck  and 
extend  as  far  as  the  shoulders.  On>wn  of  the  head  silvery  grey, 
and  muzzle  slightly  darker.     An  uncommon  type. 

3.  The  Matched  Male. — This  is  practically  a  composite  form 
of  the  two  preceding  types,  but  the  belly  shows  generally  a 
white  ground  with  heavy  grey  and  black  blotches  superimposed. 
The  upper  surface  is  light  grey  with  large  dark  blotches  of  blackish 
grey.  Crown  of  head  pale  silvery  grey  and  muzzle  brownish  black. 
Ocotsionally  this  type  has  dun  markings  on  the  belly  and  flipper- 
pits.     A  common  type. 

4.  The  Grey  Spotted  Male. — ^This  pronounced  type  shows  a 
strong  line  of  demarcation  between  the  upper  parts,  which  are  a 
pure  grey,  and  the  throat  and  belly,  which  are  a  pure  white. 
Over  the  whole  of  the  upper  and  lower  portions  of  the  pelage  are 
scattered  a  number  of  large  black  spots.  A  few  small  spots  are 
sometimes  seen  on  the  sides  of  the  head,  the  muzzle,  and  the  flippers. 

*  When  in  fall  coat  in  October  the  old  malet  frequently  grow  hair  on  the  neck, 
which  is  mneh  longer  thin  the  pehige  on  the  rest  of  the  body,  and  in  the  case  of 
the  light  gr^  males  these  ridges  of  hair  are  often  long  lines  of  bkck,  which,  as 
Xdmonston  has  ahready  noted,  give  the  animal  the  appearance,  when  rearing  his 
hsad  ont  of  the  water,  as  if  seTend  small  ropes  encircled  the  throat. 
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Crown  of  head  pale  grey.  This  is  by  far  the  commonest  type  of 
adult  male,  and  quite  60  per  cent,  belong  to  this  form.  The 
*'  rope  ''-like  markings  on  the  neck  are  seldom  seen  in  this  type. 
Although  I  have  never  yet  examined  a  specimen,  I  have  strong 
reasons  for  believing  that  sometimes  silvery  grey-whiteadnltmale& 
may  occur.  These  are  probably  not  albinos,  but  simj^y  eztremdy 
light-coloured  examples  of  the  light  type  on  which  ihere  are  no 
spots,  and  have  been  seen  lying  on  rocks  with  the  sun  playing  on 
them.  Mr.  Sutherland,  the  keeper  at  Kintradwell,  Suti^erland, 
who  has  seen  and  shot  many  Grey  Seals,  stated  in  a  letter  to  me 
that  he  had  twice  seen  a  big  male  that  was  pure  white,  and  for 
two  seasons  a  large  male  has  frequented  the  outer  skerries  near 
Belmullet,  and  been  seen  several  times  by  Philip  Lovell,  the 
"king"  of  Inniskeara,  who  has  lived  amongst  these  seals  all  hi& 
life. 

The  pelage  in  the  adult  male  and  female  is  short  and  somewhat 
rigid.  In  the  late  summer  and  autumn  it  is  somewhat  sparse, 
but  is  close  and  pretty  thick  from  February  to  May,  when  it  Is 
in  best  condition.  Mr.  Allen,  and  others  who  have  since  quoted 
from  his  writings,  say  that  the  hair  is  often  recurved  at  the  tips 
but  this  is  not  my  experience  except  in  stuffed  specimens  subjected 
to  artificial  heat. 

The  skin  of  the  adnlt  male  emits  a  pungent  odour  resembling 
coal-tar,  and  this  scent  is  strongly  retained  after  curing,  as  is  the 
case  with  petrels,  Ac.  In  the  females  this  odour  is  scarcely 
noticeable  and  is  lost  after  death. 

AdtiU  Females. 

.  Adult  females  are  represented  by  two  distinct  types.  They 
are  much  paler  in  colour  than  the  males,  and  vary  less  in  their 
pelages. 

1.  The  Ltghi  Orey  Female, — Quite  95  per  cent,  of  female  Grey 
Seals  conform  to  this  pelage.  A  pure  bluish  grey  is  found  over 
all  the  upper  parts,  whilst  pure  white  hair  covers  the  belly  and 
throat,  a  few  black  spots  are  generally  seen  on  the  shoulders  and 
fore  flippers,  and  the  lower  throat  is  well  marked  with  black  spots. 
When  in  full  coat  these  females  possess  a  beautiful  silvery  sheen 
over  the  whole  ooat,  which,  taking  on  the  lights  of  the  surrounding 
sea  and  sky,  gives  the  pelage  an  iridescence  of  many  hues.  The 
crown  of  the  head,  although  a  very  pale  grey,  is  especially  bright 
as  well  as  the  flanks,  and  at  a  distance  the  Seal  loolm  silvery 
white*. 

2.  The  Dark  Spotted  Female. — I  have  never  seen  a  ^^blaek** 
female,  although  I  have  reason  to  believe  that  such  has  oocorred. 

*  The  ramtion  of  the  oolour  in  a  single  tpeeimen  of  the  Ot^  Seal  it  moat  lemark- 
ahle  when  the  light  atrikee  it  in  diflbrant  waji.  An  adult  femal^  Ijins  m>  >  n>ck 
with  the  eon  dinctljr  orerbead,  looked  almoat  nhrery  white,  in  a  aide-isght  aea-gfen, 
uid  aflerwarda,  in  a  room  without  the  influence  of  outdoor  elfeots,  apure  gnj.  The 
leader  muet  tberefbre  feel  aoae  qrmpath^  with  the  artiit  who  haa  to  lepmueeaaob 
chameleon-like  changes  in  the  ooat  m  a  sm^  animal 
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The  type  of  dark  female  had  the  usual  demarcation  of  grey  upper 
parts  and  whitish  under  parts,  but  the  whole  is  so  sufl^ised  with 
ashy  grey  and  black  spots  and  blotches  that  the  whole  pelage 
appears  to  be  blackish  grey.  The  muzzle  is  dark,  and  the  crown, 
as  usual,  pale  grey. 

If  there  is  one  external  characteristic  which  marks  out  the  Grey 
Seal  for  superficial  identification,  it  is  the  pale-grey  crown  of  the 
head«  This  feature  is  present  in  nearly  every  example  of  both 
male  and  female  of  whatever  type,  and,  even  when  they  were 
swimming  in  the  sea  at  a  distance  of  half  a  mile,  I  have  been  able 
with  certaininr  to  distinguish  this  Seal  from  theCk>mmon  Seal,  the 
head  of  whicm  always  looks  black,  bullety,  and  glistening. 

In  adults  the  mjrstacial  bristles  are  abundant,  very  stiff,  and 
curiously  crenulated,  which  gives  to  certain  old  males  a  rather 
'*  walrusy  **  look.  The  snout  is  unusually  elongated,  especially  in 
theold  male,  whilst  the  muzzle  is  very  broad  and  fleshy,  with  the  nose 
aquiline.  These  characteristics  are  more  subdued  in  the  female,  and 
her  eyes  have  a  more  benevolent  expression.  The  eyes  of  the  old 
male  are  somewhat  sunk,  and,  when  angry,  he  has,  like  the  big 
camivora,  a  most  ferocious  expression.  Li  the  fore  feet  the  two 
first  toes  are  of  equal  length  and  have  large  nails,  whilst  the  hind 
feet  are  deeply  emarginated,  the  outer  toes  forming  long  fingers 
and  only  possessing  small  nails.  In  very  old  males  these  nails 
become  almost  completely  worn  away,  and  the  animals  do  not 
seem  capable  of  renewing  them.  The  length  of  adult  males  varies 
from  7^  to  10  feet.  From  the  measurements  taken  by  myself  of 
27  adult  males,  I  find  8  feet  to  8  feet  6  inches  to  be  the  common 
length.  9  feet  6  inches  is  that  of  the  largest  animal  I  have 
handled ;  but  I  have  little  doubt  that  monsters  of  10  feet  and  even 
over  are  sometimes  to  be  found,  and  I  think  that  I  once  shot  and 
lost  one  as  lai^e  as  this.  The  statement  that  males  of  12  and  13 
feet  have  been  captured  must  be  accepted  with  reservation,  and  it 
must  be  recollected  that  the  sportsman  generally  measures  his  seal 
from  the  nose  to  the  end  of  the  hind  flippers,  and  not  from  the 
nose  to  the  end  of  the  tail,  as  he  should  do.  The  adult  males  vary 
a  good  deal  in  weight,  as  some  of  them  are  long,  lanky-looking 
creatures,  and  others  very  short  for  their  size  and  thickset. 

A  big  male  shot  by  Sir  Reginald  Oathcart  on  South  Uist 
weighed  50  stone,  and  in  the  'Vertebrate  Fauna  of  Argyll  and 
and  the  Inner  Hebrides,'  Harvie-Brown  and  Buckley  state: — 
'*  Mr.  Henry  Evans  records  the  weight  of  one  killed  at  48  stones, 
and  he  has  known  them  to  reach  9  feet  in  length.  We  ourselves, 
we  believe,  have  seen  specimens  exceeding  this  size  in  the  Outer 
Hebrides.  One  shot  by  Mr.  M'Neill,  Jun.,  of  Oanna,  as  he 
assured  us,  weighed  45  stones  5  lbs.,  and  was  the  lai^gest  ever 
seen  or  recorded  there  (1881)." 

Dr.  Sdmonston,  who  had  a  long  experience  of  these  Seals  in 
Shetland,  gives  the  weight  as  639  pounds.  The  largest  male  he- 
examined  was  '*  8  feet  ht)mthe  muzzle  to  end  of  tail ;  girth  round 
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the  shoulders  6  feet.  The  hide  weighed  65  Ihs.,  the  hlubber 
145  lbs.;  weight  of  the  whole  body  6  hundredweight;  whilst 
Prof.  Gollett  states  that  a  full-grown  male  Grey  Seal  weighs  from 
250  to  290  kilogrammes,  and  contains  blubber  of  the  weight  of 
70  or  90  kilogrammes,  a  few  extremely  large  ones  perhaps  reaching 
100  kilogrammes.  The  females  weigh  from  180  to  250  kilo- 
grammes, as  a  rule  about  220.  During  the  pairing-time  the 
males  lose  from  50  to  79  kilogrammes.  The  females,  the  blubber 
of  which,  so  to  speak,  is  transferred  through  the  milk  to  the  pups, 
lose  much  less,  or  from  30  to  50  kilogrammes.  They  do  not 
regain  their  good  condition  before  the  summer."  I  do  not  think 
that  this  is  quite  correct,  as  three  adults  examined  in  March  and 
April  were  extremely  fat. 

An  adult  female  fiJiot  by  myself  at  Langasgeir,  North  Uist,  in 
August  1890,  weighed  exactly  21  stone  8  lbs.,  on  some  sheep 
scales  the  accuracy  of  which  I  had  previously  tested.  Length 
from  nose  to  end  of  tail  6  feet  1  inch,  length  from  nose  to  end  of 
hind  flipper  7  feet  1  inch ;  circumference  immediately  behind  the 
fore  flippers  4  feet  7  inches.  The  usual  length  of  adult  females 
is  from  5^  to  6^  feet.  Mr.  Ball,  writing  to  Professor  Bell  in  1837, 
describes  how  he  captured  an  old  female  near  Howth.  The 
skeleton  measured  7  feet  2  inches*,  and  the  estimated  weight 
over  500  pounds.  I  should  imagine  this  to  be  the  maximum  size 
of  females.  Another  old  female  which  I  shot  lying  on  some  rocks 
near  the  Holm  of  Gloup,  Yell,  Shetland,  in  August  1901,  measured 
6  feet  to  end  of  tail  and  6  feet  1 1  inches  to  end  of  flippers.  I  had 
no  means  of  weighing  the  specimen  accurately,  as  I  had  in  the 
flrst  case,  but  should  say  it  was  about  20  stone. 

The  young  are  at  first  pure  white,  with  sometimes  a  few  grey 
hairs  on  the  top  of  the  head,  the  coat  being  smooth  and  silky,  but 
in  a  few  days  becoming  creamy-coloured  and  woolly.  At  the  end  oi 
A  week  the  coat  is  dull  yellow,  with  more  blackish  hairs  on  the 
head,  and  blotched  with  pale  grey  on  the  nape.  At  birth  the 
hair  is  very  white  and  sil%,  but  soon  grows  rapidly,  and  slightly 
curls  as  it  turns  yellow.  About  six  weeks  after  biHh  this  coat  is 
shed,  and  gives  place  to  a  shorter  and  closer  covering  of  yellow 
interspersed  witji  grey  and  black.  Some  examples  are  also  green, 
and  some  reddish,  with  a  faint  dappling  of  dark  markings  on  the 
back. 

Pure  melanisms  of  this  Seal  must  sometimes  occur,  but  are 
without  doubt  of  great  rarity.  One  undoubted  instance  of  a 
Ixtby  Grey  Seal,  black  from  birth,  has  come  under  i|iy  notice. 
Maj.-Gen.  Sir  John  MacNeill  and  two  other  men,  who-,  are  well 
.acquainted  with  this  Seal  in  its  feral  state,  were  rowing  past  a  small 
island  off  the  west  coast  of  Colonsay  when  they  passed  dose  to  13 
Grey  Seals'  pups  about  3  weeks  old.  One  of  these  was  jet-black  all 
over.     All  the  young  animals  were  plainly  seen  by  the  occupants 

•  This  meaturement  was  eridmtljr  taken  from  the  note  to  the  end  of  the  hind 
tflipper. 
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of  the  boat,  who  saw  that  they  were  of  equal  size  and  as  yet  too 
small  to  take  to  the  water*. 

When  the  young  Grey  Seal  is  about  28  weeks  old  its  pelage 
begins  to  fade  rapidly  until,  by  the  beginning  of  April,  it  is  often 
of  a  pale  uniform  straw-colour,  with  theback-spottingsof  undeter- 
mined brown.  At  this  stage  it  loses  its  second  coat  of  hair,  and 
the  third  pelage  commences  to  appear.  This  third  pelage  is  more 
pronounced  in  colour,  and  gives  indications  of  the  coat  that  the 
animal  will  eventually  assume  when  adult,  but  the  old  hair  often 
changes  to  most  extraordinaiy  colours  just  before  shedding.  I 
have  seen  immature  skins  of  26  weeks  old  with  hair  of  russet,  dark 
brown,  green,  yellow,  blue-grey  without  spots,  blue-grey  heavily 
spotted  with  black,  neutral  tint,  and  creamy  white.  The  com- 
monest type,  however,  of  both  males  and  females  at  this  age  is 
pale  grey  back,  turning  darker  towards  the  crown,  yellow  under 
parts,  muzzle  and  flippers,  and  with  dark  grey  spots  on  the  back. 
Such  a  variety  of  tints  is  not  to  be  found  in  any  animal  except 
Ur9U8  aretos.  On  reaching  the  third  pelage  most  of  these  strange 
colour-tints  vanish,  and  we  find  the  young  Grey  Seal  about  4  feet 
6  inches  in  length,  and  90  to  100  lbs.  in  weight,  and  evincing  the 
dappled,  grey,  black,  or  light-gi*ey  types  of  adult  males  and  females 
respectively,  although  not  yet  in  perfect  completeness. 

At  one  year  old  the  young  Grey  Seal,  when  in  third  pelage,  has 
gained  the  white  under  parts  with  black  spots,  but  has  gained 
Httle  in  size  after  the  fourth  moult  to  the  fourth  pelage ;  however, 
when  the  types  become  still  more  pronounced,  they  progress 
quickly,  so  that  at  two  years  the  length  of  males  is  usually  about 
5  feet  6  inches,  and  weight  from  12  to  14  stone.  In  each  suc- 
ceeding year  additional  weight  is  put  on.  At  three  years  males 
measure  6  feet  and  over,  and  I  do  not  think  they  aie  fully  adult 
until  the  fifth  year,  at  which  age  they  are  capable  of  entering  the 
breeding-grounds  and  asserting  their  sex.  Adults  aUow  no 
immatures  except  those  of  one  year  old  to  come  close  to  the  rocks 
on  which  the  females  pup,  and  even  these  youngsters  do  not  land 
until  the  breeding-season  is  over. 


The  following  papers  were  read : — 


*  The  reader  will  at  once  pat  the  question,  "  How  do  you  know  that  the  reffular 
black  form,  for  it  is  a  r^:ulAr  type  of  this  SeaL  is  not  always  black  from  birth 
like  this  melanic  pup  ?  "  It  is  certainly  a  natural  supposition,  for  without  doubt 
this  abnormal  juvenile  would  have  become  a  pure  black  adult ;  but,  on  the  other 
hand,  I  must  put  forward  the  opinion  that  the  black  males  must  inmost  without  ex- 
ception have  been  once  white  pups,  for  I  have  seen  two  skins  of  6  and  8  months  old 
youngsters  actually  in  a  state  of  change  from  the  light  second  youthM  coat  to  the 
blade  adult.  Moreover,  such  a  thing  as  a  black  baby  J9.  grjfphut  of  a  few  weeks  old 
has  only  once  been  heard  of  in  the  big  haunts  of  the  Grey  Seal,  where  hundreds  of 
pops  were  annually  slaughtered  and  wnere  adult  males  of  the  black  type  occur  about 
one  in  every  20  specimens. 
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1.  On  some  Nadibranchs  from  East  Africa  and  Zanzibar. 
Part  IV.*  By  Sir  C.  Eliot,  K.O.M.G-,  late  H.M.  Com- 
missioner  for  the  East  African  Protectorate,  F.Z.S. — 
Dorididae  Cryptobranchiatae,  11. 

[Received  Jmniury  88, 190i.J 
(Plates  XXin.  &  XXIV.t) 

[The  complete  account  of  the  new  speciee  deecrihed  in  this  communicaUoo 
appears  here ;  bnt  as  the  names  and  preliminaiy  diagnoses  were  paUishsd  in  the 
'  Abstract,'  soch  species  are  distingnished  here  by  being  underlined. — ^Editob.] 

In  my  last  paper  X  I  discussed  the  Oryptobranchiate  Dorids 
represented  by  such  genera  as  Arehidaria,  DUcodcriSf  Platydoru^ 
dsc.  These  are  oval  flattish  forms,  mostly  of  sombre  coloration, 
with  a  dorsal  surface  rarely  smooUi  but  generally  granulated,  or 
bearing  papillae,  warts,  or  tubercles.  The  branchile  are  usually 
tripinnate.  A  labial  armature  is  more  often  absent  than  present, 
there  is  no  central  tooth,  and  the  radula  consists  of  uniform, 
simply  hamate  teeth,  rarely  differentiated  or  denticulate.  In  the 
present  paper  I  propose  to  consider  some  forms  belonging  to 
another  group  typified  by  Chromodcris  and  its  allies.  These 
Dorids  are  often  (but  not  always)  elongated  and  limaciform  in 
shape,  brightly  coloured,  and  smooth.  The  branchiie  are  usually 
simply  pinnate.  A  labial  armature  is  nearly  always  present 
(absent  only  in  Thorunna  and  Aphdodoris),  In  the  radula  a 
central  tooth  is  rare,  but  sometimes  occurs  (in  CadUnOy  Tyrvnina, 
and  Chr.  acabritMcula),  and  rhachidian  thi<ucening8  are  froqueut. 
The  teeth  are  generally  denticulate,  and  the  tooth  next  to  the 
rhachis  is  nearly  always  different  in  shape  from  the  others.  The 
stomach  is  usually  enclosed  in  the  liver,  and  there  is  rarely  any 
armature  in  the  reproductive  organs.  All  these  characters  are 
well  seen  in  Ckromadoria ;  and  I  am  inclined  to  think  that  the 
foUowing  genera  are  more  or  less  closely  allied  to  it : — CasdOa^ 
CercUosomay  Thomrmay  Aphdodoris,  Orodorisy  SpharodorUy 
Cadlinay  Tf/rinnay  ffaUa  §,  Rostangay  and  Av^dura.  The  common 
character  possessed  by  all  these  forms  is  in  the' mouth-parts : 

•  ForFkrtIII.seeP.Z.S.1906,ToLii.p.a64. 


!For  explanation  of  the  Plates  see  p.  406. 
s '* 


^  Since  writing  the  third  part  of  this  paper  (</.  P.Z.S.  1008,  voLii  p.  864)  I  have 
read  the  last  fasciculus  by  Prof.  Bergh  whidi  has  appeared  in  Semper's  '  Reiseo  * 
(Bd.  ix.  Th.  Ti.  Lief.  i.  Nudibranchiata,  January  1904),  and  it  appears  to  me  that 
the  genus  PeronodarU  is  practically  eauivalent  to  that  which  I  proposed  to  call 
SclerodorU,  and  as  it  has  priority  should  take  the  place  of  the  latter  name.  The 
only  difference  in  the  generic  characters  is  that  for  Peromodorit  is  given  **  penis  sfylo 
armatus."  I  did  not  see  this  stjrle  in  any  of  the  forms  which  I  have  described,  bat 
even  if  it  is  present  in  some  species  and  absent  in  others,  this  variation  would  not  in 
my  opinion  necessitate  the  creation  of  separate  genera. 

Jrekidoris  violae§a  Beigh  seems  nearly  allied  to  my  A,  ttfHcema,  and  A.  m&mmis 
Beigh  to  my  A,  minor ;  but  the  identity  of  the  forms,  thougn  not  impossible,  cannot 
be  ^monstrated  from  the  descriptions. 

§  [This  name  is  preoccupied  by  a  Polychaste  wonn,Haltnpar^kmu)p0k$  A.  Coila^ 
Ann.  Accad.  d.  Aspiranti  Naturalisti  Napoli,  ii.  p.  68  (1S44).^C  CmoMi.4a]>.] 
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nearly  all  have  a  labial  armature,  and  all  *  have  teeth  more  or  lees 
differentiated.  I  confess  that  I  am  afraid  of  attaching  too  much 
importance  to  the  radula :  a  case  like  Aldisa,  where  a  Dorid  with 
otherwise  ordinary  characters  has  a  unique  dentition,  certainly 
shows  that  the  teeth  may  vary  without  any  corresponding  change 
in  other  characters ;  but  in  the  genera  here  grouped  together  it 
will  be  found  that  the  buccal  characters  are  usually  accompanied 
by  some  other  feature  which  allies  them  to  Chromodarisy  such  as 
simply  pinnate  branchi»  or  a  long  narrow  shape.  It  may  be  said 
that  the  teeth  of  Dorids  are  never  really  uniform,  and  in  the 
genera  described  in  my  previous  paper  are  often  denticulate  at 
the  outer  end  of  the  row.  This  is  true,  but  the  outermost  teeth 
are  less  well  developed  and  more  exposed  than  the  others.  They 
therefore  have  a  natural  tendency  for  purely  mechanical  reasons 
to  become  smaller  and  more  irregular,  and  a  particular  form  of 
this  irregularity,  due  perhaps  to  some  peculiuity  of  texture,  is 
seen  when  they  split  up  and  become  jagged  or  denticulate.  But 
no  such  mechfuiiaJ  explanation  will  account  for  the  innermost 
teeth  being  largjBr  and  more  elaborately  formed  than  the  rest. 
Also  this  peculiarity  is  confined  to  certain  genera,  whereas  the 
irr^fularity  of  the  outermost  teeth  is  genwal  among  the  Crypto- 
branchiates  and  as  noticeable  in  Chromodaria  as  elsewhere. 

Ctt9e0a  and  Ceratoaama  are  clearly  closely  allied  to  Chromodorisy 
the  former  being  perhaps  not  really  a  sqsarate  genus.  Thoruwna 
is  practically  Chromodoria  without  a  labial  armature.  Aphdodoria 
has  an  elongate  shape  and  narrow  mantle-edge,  but  tripinnate 
branchiffi  and  no  labial  armature.  It  seems,  however,  to  be  allied 
to  Chrcmodoria  by  the  presence  of  an  accessory  denticle  on  the 
innermost  teeth.  The  remaining  genera  are  of  more  or  less  oval 
shape,  with  a  fairly  wide  mantle-mai^gin,  and  pa^Mllse  or  tubercles 
on  the  back,  peculiarities  which  are  found  in  some  species  of 
Chrcmodoria.  Spkasrodoria  has  simply  pinnate  branchife  and  a 
radula  which,  though  peculiar,  is  essentially  of  the  Chromodoria' 
type.  Orodoria,  which  Bergh  associates  with  SphcBrodoria  and 
Jmamir€ty  has  the  median  part  of  the  radula  much  as  in  GhromO' 
doria,  HaUaf  and  Roaianga  are  allied  to  Chromodoria  by  their 
simply-pinnate  branchiie  as  well  as  by  their  buccal  parts :  indeed, 
the  former  appears  to  me  almost  an  aberrant  Chromodorid  akin  to 
such  forms  as  Chr,  aykeai  described  below.  In  Roaicmga  the 
Mediterranean  species  perapieHkUa  has  denticulate  inner  teeth : 
in  eoceinea  they  are  merely  bifid.  The  buccal  parts  of  Tt/ritma 
and  CctdUna  strongly  resemble  those  of  Chr.  acahriuactUa,  which 
has  also  a  somewhat  oval  form  and  tuberculate  back.  I  somewhat 
doubtfully  refer  Aiuhira  to  the  same  group,  in  virtue  of  its  radula. 
This  position  is  somewhat  supported  by  its  smooth  skin  and 
scanty  bipinnate  branchiae,  but  the  structure  of  the  foot  suggests 
other  affinities. 

^  Szoept  the  very  ftnomaloas  Miamirtt,  which  Bergh  regards  at  allied  to  Sphmro- 
4ori9  wad  OrodarU. 
t  See  note  §  on  p.  880. 
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The  following  is  a  list  of  the  forms  noticed  below : — 

Chromodoria  A.  &  H. 

1.  Chr.  retictdata  Pse. 

2.  Chr.  sj/kesi, 

3.  Chr.  Co/Ode, 

4.  Chr,  annidata, 

5.  Chr.  splendens. 

6.  Chr,  tryoni  (Gar.). 

7.  Chr.  vichia. 

8.  Chr.  elizabethi7ia  B.,  var.  africcma. 

9.  Chr.  rtmeinata  B. 

10.  Chr,  nigrostriaia. 

11.  CAr.  «cttrra  B. 

12.  CAr.  AOam  B. 

13.  Chr.  IhiecUa  Souleyet. 

14.  „         „       var.  nigrolineaUi. 

15.  Chr,  ?  magnifiea  Q.  &  Q, 

16.  Chr.  incmi^pkua. 

17.  Chr.fiava.  ♦ 

Caaella  H.  &  A.  Adams. 

18.  Ca«.  o^rofTMir^^uzto  (Ouv.). 

Ceratosoma  Adams  &  Reeve. 

19.  Cer.  comigertcm  (Ad.). 

Sphcerodoris  B. 

20.  Sph.  Icevis  B. 

Orodoris  B. 

21.  0.  fnuimtraTta  B. 

Miamira  B. 

22.  i/iia.  7to6i^  B. 


(From  Wille/s  New  Britain 
Collection.) 


Genus  Chromodorib. 

More  than  100  forms  are  referred  to  this  lai^ge  genus,  but  are 
by  no  means  all  equally  certain.  About  40  have  been  described 
by  Prof.  Bergh,  and  may  be  regarded  as  well  established.  Most 
of  the  remainder  are  known  only  from  the  external  chaiacteristics 
often  very  superficially  described,  and  many  of  the  so-called  species 
are  probably  merely  varieties. 

l^e  animals  are  as  a  rule  soft,  smooth,  and  brightly  coloured. 
The  branchiie  are  simply  pinnate,  the  tentacles  small  and  capable 
of  retraction.  There  is  a  strong  labial  armature  and  a  charac- 
teristic radula.  The  rhachis  often  bears  thickening^:  the  fiist 
tooth  on  each  side  of  it  is  denticulate  on  both  the  inner  and  outer 
sides,  and  thereby  differs  from  the  rest,  which  are  denticulate  on 
the  outer  side  only.  The  outermost  are  irregular  and  denticulate 
on  the  apex  only.     There  is  no  stomach  outside  the  liver. 

Withm  the  limits  of  these  characters  there  is  such  great 
variety  that  it  may  be  doubted  if  the  genus  should  not  be  split  up. 


1904.]  FROM  EAST  AFRICA  AND  ZANZIBAR.  383 

The  following  notes  on  the  principal  divergencies  presented  have 
no  pretension  to  be  exhaustive,  bat  may  perhaps  prove  useful. 

1.  As  a  rule  the  shape  is  somewhat  high,  elongated,  and  limaci- 
form,  with  a  narrow  mantle-edge,  but  some  species  are  low  and 
distinctly  oval,  with  the  mantle-edge  very  wide  and  ample.  Such 
are  Gkr.  retieulaia,  aykesif  eavce,  and  annvXoAa  here  described ; 
and  it  would  ai^>ear  ft^m  the  published  plates  and  descriptions 
that  Chr,  albeslBenay  iheringi,  pundilueeTis,  hiatrio,  propinqtuUaf 
iphndensj  albo-pusiulosa  have  a  similar  shape.  Some  species  (e.  g. 
Chr.  vicma)  are  capable  of  assuming  two  forms — one  high  and 
narrow,  the  other  flat  and  oval ;  so  the  distinction  in  shape  may 
perhaps  not  be  absolute  *. 

2.  The  skin  is  usually  soft  and  smooth,  but  the  dorsal  siu*face 
bears  tubercles  in  Chr,  aramii,  sannio,  pustulanSf  verruooea, 
lapinigenais,  and  the  somewhat  doubtful  roseopicta  of  Yerrill. 
The  very  abnormal  Chr.  scabnuscula  is  spiculate  with  hard  lumps. 

3.  Chr.  nmcinakt,  pcmihareHa,  aarmio,  pieturata,  oamcsnay 
etegansj  gilauea,  califameTisis,  gonatophora,  ayciUa,  have  small 
knobs,  apparently  of  a  glandular  character,  on  the  underside  of 
the  mantle-mai^^. 

4.  The  colour  is  hardly  ever  uniform.  There  is  usually  a 
coloured  border  (sometimes  double)  round  the  mantle-edge,  and 
generally  a  pattern  on  the  back  formed  of  stripes  or  spots. 
Although  this  pattern  may  vary  considerably  within  the  species, 
the  spotted  and  striped  forms  appear  to  be  distinct.  Sometimes, 
however  («.  g.  in  Chr.  rimcvnakC^j  spots  arranged  in  a  line  unite 
to  form  a  stripe,  and  Chr.  semperi  and  nigrostriata  appear  to  be 
the  same,  except  that  the  first  is  spotted  and  the  second  striped. 
It  would  be  rash  in  the  present  state  of  our  knowledge  to  make 
any  general  statement  as  to  the  correspondence  between  these  two 
types  of  pattern  and  other  characters,  but  in  a  considerable 
number  of  species  stripes  are  combined  with  an  elongate  form  and 
bifid  teeth,  with  or  without  accessory  denticles  under  the  bifurca- 
tion (e.  g.,  Chr.  cc&rulea,  graciUSf  meseinensisy  syciUa,  oamea, 
hUariSj  lineata,  marenzeUeri^  thalaMopora,  lapinigensis) ;  while 
another  combination,  of  an  oval  form,  spotted  pattern,  and  teeth 
bearing  many  denticles  but  not  bifid,  is  presented  by  Chr.  reiicti- 
kUa,  sykesiy  ccbvcB^  an/nvJata,  punctUuceTis,  splendens,  and  histrio. 
Elongated  spotted  forms  are  not  uncommon,  but  none  of  the  oval 
forms  with  ample  mantles  as  yet  recorded  are  striped. 

5.  The  branchisB  range  from  5  to  nearly  30  in  nxmiber,  and  are 
variously  arranged  in  a  complete  circle,  or  a  circle  more  or  less 
open  behind  or  a  double  spiral  (see  Plates  XXIII.  figs.  2  ds  8 ; 
XXIV.  fig.  2).  Sometimes  the  plumes  are  uniform  in  size ;  some- 
times those  in  front  (more  rarely  those  behind)are  larger.  Typically 
they  are  quite  simple,  but  frequently  some  are  bifid  and  sometimes 
several  branches  are  developed  (e.  g.  Chr.  tryani  and  striatella).  But 
when  this  occurs  the  ramifications  are  thin  and  irregular,  and 

^  [I  obsenred  this  change  of  shape  in  some  of  the  species  here  dealt  with  daring 
life.-^.C.] 
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the  plumes  do  not  resemble  the  am{de  and  elaborate  rosettes  of 
ArchidanSf  FkUydariSf  d:<;.  The  arrangement  and  the  aj^iroximate 
(but  not  the  exact)  number  of  branchiie  will  probably  be  found 
good  specific  characters  in  cases  where  a  sufficient  number  of 
individuals  has  been  examined ;  but  I  think  that  the  number  of 
plumes  increases  with  age,  at  any  rate  in  some  species,  and  that 
hence  the  data  furnished  by  a  single  specimen  maybe  misleading. 
This  is  the  case  particularly  in  forms  with  a  spiral  arrangement, 
wh^re  it  seems  Ukely  that  the  small  plumes  in  the  spire  are 
developed  later  than  the  others.  Thus  in  Chr.  si/kesi  the  numbar 
varies  from  12  to  18  and  in  Chr.  annukUa  from  9  to  16.  In  the 
latter  species  a  spire  is  present  in  some  cases  and  absent  in  others. 
The  commonest  number  of  branchiee  seems  to  be  about  10 
(varying  from  8  to  12  in  individuals).  A  distinctly  smaller 
nxmiber  (3  to  7)  is  found  in  Chr,  cardinalU,  jtwencay  eleganUda, 
iheringt,  krohnii,  mrginea,  glorios<ij  scurra^  luwuriosa,  albonotaUi, 
incauBpicua,  degcms,  oamcena,  rudolphiy  panihareUoy  and  is  indi- 
cated in  the  drawings  of  many  other  species.  In  Chr.punctUueens^ 
UneoUUct,  paupera^  tryonij  benneUi^  aplendeThs,  croeaeiy  daUi,  reHeu- 
lata,  godeffroycma,  moUUay  mcina,  aykeai,  and  annukUa  the  number 
of  plumes  is  more  than  12  and  oft^  exceeds  20. 

I  have  observed  that  in  making  a  superficial  examinaticm  of  the 
living  animal  one  is  very  apt  to  under-estimate  the  number  of 
branchisB,  inasmuch  as  the  longer  ones  may  project  and  the 
shorter  ones  be  hidden.  Hence  the  plates  and  descriptions  of 
older  authors  cannot  be  considered  as  decisive  on  this  point. 

6.  The  labial  armature  consists  sometimes  of  two  plates  and 
sometimes  of  a  continuous  ring.  The  elements  are  hardly  ever 
straight,  but  are  more  or  less  bent  or  hooked.  They  are  of  veiy 
varying  shape  and  thickness,  and  sometimes  swollen  just  b^ow 
the  tip  or  terminal  hook,  so  that  they  assume  a  mace-l&e  appear- 
ance. The  shape  usually  afifords  a  good  specific  character,  but  in 
some  species  the  elements  are  bifid  in  one  part  of  the  armature 
And  entire  in  another. 

7.  The  radula  ofifers  many  differences.  Chr.  scabriuactUa  has  a 
•central  tooth  and  Chr.  juvenca  a  central  plate  which  is  called 
^'  false  "  by  Bergh,  though  it  seems  well  developed.  Rhachidian 
thickenings,  more  or  less  distinct,  are  found  in  Chr.  ccsrulea, 
iheringi,  mihrchii,  gonatophoray  parcatOy  camea,  mariana,  hilaris, 
sanniOf  lijieolata,  marenaelleri,  cardmaliBj  reticulata,  daUi,  awo!, 
annuiatay  aplendens.  The  radula  is  as  a  rule  of  moderate  size, 
but  is  very  narrow  in  Chr.  degantidc^  krahnii,  gloriosay  and  rather 
narrow  in  puetulans  (75  x  28.0.28)  and  some  other  forms.  In 
scabriuseula  it  is  108  x  30.1.30.  It  is  unusually  broad  in  thalas- 
^opara  (71  x  162.0.162),  and  above  all  in  ai/eUla  (81  x  290.0.290). 

The  formulae  for  the  radula  given  in  my  descriptions  are  merely 
the  shortest  way  of  describing  the  teeth  of  a  given  specimen,  and 
must  not  be  understood  as  necessarily  characteristic  of  the  species. 
The  proportion  between  length  and  breadth  is  generally  roughly 
the  same  in  different  individuals,  but  the  number  of  rows  and  of 
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teeth  in  them  varieB  greatly  and  apparently  increases  with  the 
size  (that  is  probahly  the  age)  of  the  animals. 

As  regards  shape,  the  teeth  present  several  types  : — 

(1)  They  are  simply  hifid  in  coendea,  aemperi^  mgrottriata^ 
marenzeUeriy  crosaeiy  thaUusopara,  canuena,  lapinigensia.  In 
these  species  the  innermost  tooth  hears  a  single  accessory  denticle 
on  the  inner  side  and  hence  appears  trifid. 

(2)  They  are  hifid  with  accessory  denticles  helow  the  bifurcation 
in  graeiUsj  messinenns,  syciUa,  hUaris,  betmeUij  califamenaia,  and 
/tgcusizi.  In  runeituUa  the  accessory  denticles  are  very  small 
und  inconspicuous. 

(3)  In  acurra  the  apex  of  the  tooth  is  three  or  five  times  cleft, 
and  a  somewhat  similar  arrangement,  by  which  the  denticles  are 
all  on  the  upper  part  of  the  tooth,  appears  to  occur  in  pustuUmSj 
^^oriosa,  and  ruddphu 

(4)  The  commonest  form  of  tooth  is  hamate,  with  several 
(6-10)  denticles  on  the  outer  side.  These  are  generally  fine  and 
minute,  but  in  some  forms  (e.  g.,  porccUa,  roscms,  Ttiariana^  diza- 
bethinaj  pa/upera^  tryoni^  and  godeffroyaim)  are  large  and  strong. 
In  this  class  of  radula  tJie  innermost  teeth  have  generally  seveiul 
denticles  on  each  side,  but  sometimes  (e.  g.,  marohii  and  gonato- 
phora)  only  one  on  the  inside. 

Of  the  species  described  below,  the  first  four  are  closely  related, 
and  form  a  group  to  which  I  am  almost  disposed  to  accord  generic 
rank.  I  have  not  done  so  out  of  deference  to  the  high  authority 
of  Prof.  Bergh,  as  one  of  the  animals  appears  to  be  identical  with 
the  ChniobrarichtM  reticuUUus  of  Pease,  examined  by  him  and 
referred  to  Chromodoria,  All  four  forms  agree  in  being  oval  and 
flat  in  shape,  with  a  very  ample  mantle-margin.  The  consistency 
is  very  sott,  and  the  dorsal  pattern  composed  of  spots,  not  stripes. 
The  innermost  teeth  of  the  radula  bear  a  few  denticles  on  both 
sides;  the  rest  6-10  denticles  on  the  outer  side  only.  The 
branchiffi  are  numerous,  and  the  sides  of  the  mouth  are  connected 
with  the  upper  lamina  of  the  ^grooved  foot.  This  latter  peculiarity 
was  noted  in  the  living  as  well  as  in  the  alcoholic  specimens ;  but 
I  am  not  sure  that  it  is  of  much  morphological  significance,  for  in 
a  very  soft  animal  with  ample  flaccid  integimients  such  folds  may 
easily  be  formed  at  the  comers  of  the  mouth  without  constituting 
•distinct  structures. 

Nos.  12-15,  described  as  hiUxris,  lineata,  Uneata  var.,  and 
'imagnifioa,  are  very  likely  all  varieties  of  one  striped  species, 
with  bifid  teeth  bearing  accessory  denticles,  and  about  1 0  branchiae, 
but  a  larger  number  of  living  animals  must  be  examined  before 
this  identity  can  be  established. 

All  my  species  which  are  not  new  have  been  previously  found 
in  the  Indo- Pacific,  which  appears  to  be  the  head -quarters  of  the 
genus,  though  not  enough  is  known  of  the  Nudibranchs  of  the 
tropical  Atlantic  to  make  any  comparison  as  to  numbers  of 
species.  About  half  a  dozen  forms  are  reported  from  the  West 
liidies  and  the  Gulf  of  Mexico.    The  genus  is  mainly  tropical,  and  in 
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Europe  is  not  foirnd  north  of  the  Mediterranean.     In  the  Pacific 
it  extends  to  Japan  and  Puget  Sound. 

1.  Chbomodoris  reticulata  Pease.     (Plate  XXIII.  figs.  1-5.) 

[See  Bergh,  "Neue  Nacktschnecken,  No.  ir./'  Jour.  Mus. 
GodeflEroy,  Heft  xiv.  p.  9  ff.] 

Four  specimens,  foimd  at  different  times  on  both  the  East  and 
West  Coasts  of  Zsinzibar  at  low  tide. 

The  colour  and  size  vary  considerably.  The  following  is  the 
description  of  one  living  specimen: — "23  millimetres  long, 
12  wide.  Foot  narrow,  with  the  sides  crinkled.  Mantle-edge 
fairly  ample  and  undulated.  The  whole  animal  very  soft  and 
almost  gelatinous.  The  dorsal  surface  whitish,  with  numerous 
red  reticulations,  which  became  closer  at  the  edge  and  formed  a 
red  border.  Outside  this  was  a  yellow  border,  passing  over  to  the 
underside.  The  rhinophore  and  branchial  openings  were  not 
raised.  The  rhinophores  were  crimson-lake,  with  fine  white  lines 
on  the  perfoliations.  The  branchite  were  of  a  transparent  light 
pink,  with  two  lines  of  crimson-lake  down  the  main  axis.  The 
imder  surface  of  the  animal  was  of  a  beautiful  opaque  white. 
The  foot  projected  behind  the  mantle." 

Another  specimen  (67  millimetres  long  and  30  broad)  was 
described  as  much  lighter  than  that  just  noticed,  but  having 
similar  lines  and  reticulations ;  there  was  no  crimson-lake  and  no 
red  border ;  all  the  red  and  yellow  markings  were  bright  and  light. 
It  was  infested  with  violet-coloured  oopepoda. 

On  the  other  hand,  two  other  specimens  were  of  a  much 
darker  colour.  The  general  effect  was  reddish  brown,  due  to  a 
close  reticulation  of  that  shade  on  a  dirty-white  ground.  The 
mantle-border  was  a  dark  reddish  orange.  The  gills  were  of  a 
very  deep  colour,  and  in  one  specimen  almost  black.  The  pinne 
were  so  thick  and  swollen  that  until  closely  examined  each  plume 
appeared  to  be  a  simple  column. 

The  alcoholic  specimens  are  flat,  smooth,  and  very  soft.  The 
branchial  openings  are  fairly  large,  but  in  the  living  animal  were 
capable  of  contracting  and  almost  closing.  The  branchiie  are  22 
to  24  in  number,  set  in  an  incomplete  circle  with  the  ends  turned 
inwards  in  a  spiral  (PI.  XXIII.  figs.  2  <k  3).  The  front  plumes  are 
long  and  slender,  while  those  behind  in  the  spiral  are  very  small. 
Hence  on  a  superficial  examination  only  10  or  12  are  visible. 
The  foot  is  rounded  and  grooved  anteriorly,  and  the  upper  lamina 
iH  connected  with  the  sides  of  the  mouth  (PI.  XXIII.  fig.  1). 
Near  the  points  of  junction  appear  to  be  two  indistinct  retracted 
tentacles. 

The  labial  armature  is  a  dense  mass  of  long  rods,  slightly 
curved  and  bifid  at  the  end.  On  the  rhachis  of  the  radula  *  are 
transparent  lozenge-shaped  thickenings.      The  innermost  teeth 

*  Only  one  preparation  of  the  radula  has  been  prewnred  from  one  of  the  darker 
specimens. 
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next  to  the  rhachis  bear  3-4  small  denticles  on  each  side,  and 
those  nearest  to  them  are  somewhat  similar  but  denticulate  only 
on  the  outer  side ;  the  others  are  long  and  hamate,  with  about 
8  denticles  on  the  outer  side  (PI.  XXIII.  fig.  4,  a,  6,  c).  The 
outermost  bear  3-4  denticles  on  the  apex.  A  drawing  of  the 
alimentary  canal  is  annexed  (PI.  XXIII.  fig.  5). 

I  think  these  animals  can  be  referred  to  Chr.  reticulata  Pease, 
with  which  CoUingwood's  Chr,  alderi  seems  to  be  identical.  All 
my  specimens  are  flat,  with  ample  mantle- margins,  and  this 
agrees  with  Colling  wood's  description  and  plate.  Bergh,  on  the 
contrary,  says :  **  Die  Korperform  ist  langlich  nicht  sehr  nieder- 
gedruckt  .  .  .  der  Mantelsaum  ziemlich  schmal."  But  these  soft 
Chromodorids  have  great  powers  of  changing  their  shape  and 
proportions.  The  branchiae  are  much  more  numerous  than  in  the 
specimens  previously  described,  but  a  multiplication  of  the  small 
plumes  in  the  spiral  does  not  appear  to  constitute  a  specific 
difiference. 

2.  Chromodoris  sykesi.    (Plate  XXIII.  fig.  6.) 

Chromodoris  sykesi  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4,  p.  15, 
March  8. 

Numerous  specimens  from  the  East  Coast  of  Zanzibar,  obtained 
both  on  the  shore  and  by  dredging.  A  few  of  the  animals  were 
of  a  reddish  brown  with  dirty  yellow  markings,  but  in  the 
majority  the  coloration  was  most  gorgeous  (PI.  XXIII.  fig.  6). 
The  dorsal  surface  wa«  bright  orange,  passing  into  light  yellow 
towards  the  edge  of  the  mantle,  round  which  was  a  double  border 
of  reddish  brown  internally  and  bright  violet  externally.  On  the 
back  were  numerous  rings  of  opaque  white,  but  otherwise  the 
whole  body  was  translucent.  The  foot  and  underside  of  mantle 
were  of  a  rich  light  yellow.  The  rhinophores  and  branchiae  were 
both  of  a  deep  bix)wn-red  with  opaque  white  spots.  The  per- 
foliations  of  the  rhinophores  were  indistinct,  and  the  pinnae  of 
the  branchiae  small  though  made  conspicuous  by  white  lines 
drawn  along  them.  The  animal  was  rather  flat  and  very  soft. 
The  mantle  was  very  ample. 

The  largest  alcoholic  specimen  is  40  mm.  long,  27  broad,  and 
10  high.  The  free  edge  of  the  mantle  measures  7  mm.  over  the 
head,  10  at  the  sides  of  the  body,  and  13  over  the  tail.  In  giving 
the  measurements,  the  breadth  of  the  body  is  estimated  as  the 
mantle  falls  in  its  normal  position :  the  edge  of  the  mantle  is 
taken  as  extended,  but  not  stretched  unnaturally.  The  openings 
of  the  rhinophores  and  branchiae  are  small  and  only  slightly  raised, 
but  the  interior  of  the  branchial  pocket  is  a  capacious  and  very 
strong  bag.  The  branchiae  are  arranged  as  in  Chr.  reticiUata  and 
vary  from  12  to  18,  according  to  the  size  of  the  spiral.  They  are 
red  and  striped  with  white.  The  anal  papilla  is  tall,  red  and 
spotted  with  white.  The  foot  is  rounded  and  grooved  in  front. 
Two  rather  strong  folds  connect  the  upper  lamina  with  the 
comers  of  the  mouth.     The  oral  tentacles  were  not  distinctly 
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developed  in  any  specimen,  but  in  some  there  were  bulges  which 
may  represent  these  organs  in  a  state  of  contraction.  The  hibial 
armature  is  a  strong,  rough  yellowish  ring ;  it  consists  of  fairly 
long  rods,  hooked  at  the  end.  The  radula  is  deep  red ;  the 
formula  is  about  55  X  50.0.50.  The  innermost  teeth  have  a 
moderately  broad  central  cusp,  with  two  or  three  denticles  on  the 
side  nearest  the  rhachis  and  five  or  six  on  the  outer  side.  Hie 
next  two  or  three  teeth  are  much  like  them,  but  are  denticulate 
only  on  the  outer  side.  The  other  teeth  are  long  and  hamate, 
wit^  from  six  to  ten  minute  but  distinct  denticulations  on  the 
outer  side  only.  The  outermost  teeth  retain  their  form  fairly 
well,  though  they  are  smaller  than  the  others. 

This  beautiful  species  is  dedicated  to  my  friend  Mr.  E.  R. 
Sykes  as  some  slight  acknowledgment  for  the  in^^luable 
assistance  he  has  rendered  me  in  seeing  my  papers  on  the  I^udi- 
branchiata  through  the  press. 

3.  Chromodoris  cayje.    (Plate  XXIII.  figs.  7  &  8.) 

Chromodaris  cavce  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4,  p.  15, 
March  8. 

Several  specimens  from  the  East  and  West  Coasts  of  Zanzibar. 

The  following  are  the  notes  on  the  living  animal : — "  Colour 
yellowish  white,  with  indefinite  large  drab  blotches  lateraUy. 
Edges  of  mantle  and  foot  bordered  with  light  violet.  On  the 
back  are  black  spots  surrounded  by  a  white  line  and  also  irregular 
dull  orange  spots.  The  foot  is  not  very  broad,  white  in  colour, 
with  a  row  of  dull  orange  spots  and  black  spots  below  them. 
The  tip  and  anterior  side  of  the  rhinophores  are  purple;  the 
lamellfB  are  reduced  to  fine  striations.  The  mai^ns  of  the  rhino- 
phorial  and  branchial  pockets  are  not  at  all  raised ;  the  rhino- 
phores and  gills  when  retracted  are  not  completely  out  of  sight. 
The  mantle  is  ample.  The  skin  is  quite  smooth  and  even.  In 
captivity  the  animals  sometimes  swim  on  the  surface  of  the  water, 
foot  uppermost." 

The  measurements  of  the  largest  alcoholic  specimen  are : — 
Length  60  mm.,  breadth  34  mm.,  height  14  mm.,  free  edge  of 
mantle  10  mm.  over  the  head,  9  mm.  at  sides  of  body.  The 
branchiae  (PI.  XXIII.  figs.  7  <fe  8)  vary  from  12  to  16.  Ten  are 
fairly  lai^e  and  form  a  circle  open  behind.  On  the  inside  of  this 
circle  are  set  on  either  hand  from  one  to  three  smaller  plumes.  The 
foot  is  grooved  in  front  and  the  upper  lamina  is  attached  to  the 
side  of  the  head.  The  mouth  is  a  very  distinct  vertical  slit,  and 
at  its  lower  comers,  just  about  the  point  where  the  lamina  of  the  foot 
terminates,  are  a  pair  of  fairly  well-developed  tentacles.  The  labial 
armature  is  a  not  very  compact  mass  of  long  bent  rods,  not  bifid 
at  the  end.  The  rhachis  of  the  radula  bears  transparent  los^ige- 
like  thickenings,  which  are,  however,  not  very  distinct.  There 
are  about  60  rows  containing  about  70  teeth  on  each  side  of  the 
rhachis.  The  innermost  are  much  as  in  ChromodorxB  syketi^  but 
the  centra]  cusp  is  broader  and  there  are  about  5  denticles  on  the 
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outer  gide.  The  second  and  third  are  much  like  the  innermost^ 
but  are  denticulate  on  the  outer  side  only.  The  rest  are  simply 
hamate,  of  the  ordinary  shape,  and  bear  about  10  minute  denticles. 
The  outermost  are,  as  usual,  irr^ular,  and  the  denticulations  ai-e 
mainly  on  the  apex. 

4.  Chbomodobis  annulata,    (Plate  XXIV.  figs.  1-3.) 

ChroTnodaris  annulata,  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4, 
p.  15,  March  8. 

Many  specimens  found  among  Zoatera  off  the  mouth  of  the 
Greek  at  Zanzibar  and  other  places  at  low  water  diuring  spring- 
tides. 

The  living  animal  (PI.  XXIV.  fig.  3)  was  very  soft,  with  an  ample 
undulated  mantle-margin.  A  large  specimen  when  in  an  extended 
condition  was  55  mm.  long  and  15  wide,  but  when  contracted  the 
same  individual  was  45  mm.  long  and  25  wide.  The  upper  surface 
was  of  a  somewhat  translucent  white,  studded  with  yellow  spots. 
Bound  the  margin  was  a  border  of  deep  purple,  and  two  rings  of 
the  same  colour  were  so  placed  as  just  to  include  the  rhinophores 
anteriorly  and  the  brtmchiie  posteriorly  within  their  respective  areas. 
The  underside  was  white,  with  yellow  spots  on  the  tail  and  the  sides 
of  the  foot.  The  rhinophores  were  deep  purple,  and  so  long  that 
they  were  rarely  wholly  retracted.  The  branchiaa  were  white, 
with  a  deep  purple  stripe  down  both  the  inner  and  outer  edge,  and 
were  kept  waving  from  side  to  side.  The  animals  were  found  in 
conspicuous  positions,  and  made  no  attempt  to  hide  themselves 
among  the  ZosUra  weed. 

By  a  somewhat  unusual  change,  which  deserves  to  be  noticed  as 
showing  how  preserving- fluids  may  alter  colour,  the  alcoholic 
specimens  have  become  of  a  reddish  purple  with  white  spots,  the 
border  and  rings  having  disappeared  *  and  apparently  diffused  their 
pigment  over  the  whole  surface.  Fortunately  the  notes  on  th^ 
living  animal  were  very  full,  and  there  appears  to  be  no  doubt 
that  the  specimens  are  the  same  despite  then*  transformation.  The 
body  is  very  soft  and  the  skin  perfectly  smooth.  The  mantle  is 
ample,  the  free  edge  measuring  7  mm.  over  the  head  and  6  at  the 
side  in  a  specimen  where  the  visceral  mass  is  10  mm.  broad.  The 
openings  of  the  rhinophores  and  branchi»  are  slightly  raised  in 
some,  but  not  in  all  the  specimens,  and  vary  in  size.  They  are  no 
doubt  capable  of  contraction  and  expansion  in  life.  The  branchiae 
(PI.  XXlV.  ^g,  2)  vary  in  number  from  9  to  16  according  as  an 
inner  row  is  present  or  not,  but  on  an  average  the  smaller  number 
is  more  frequent  in  this  species  than  in  Chr,  reticulata,  aykeai,  ajxd 
eavcB.  The  foot  is  narrow  and  munded,  grooved  in  front  but  not 
notched.  Two  small  folds  pass  upwards  from  the  foot,  uniting  it 
with  the  sides  of  the  head  and  with  the  mantle.  The  tentacles 
are  small  and  placed  at  the  lower  angles  of  the  mouth.     The  labial 

•  [Their  dark  purplc-bluc  became  almost  at  once  a  light  red,  whicjj  diaappearc4 
fradually.— C.  C.J 

26*^" 
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armature  is  formed  of  two  large  strong  triangular  plates,  almost 
united  into  a  ling,  dark  brown,  and  formed  of  a  mass  of  long 
hooks.  The  rha<jhis  of  the  radula  (PI.  XXIV.  fig.  1 )  bears  lozenge- 
shaped  thickenings,  on  each  side  of  which  are  about  45  teeth. 
The  number  of  transverse  rows  is  about  70.  The  innermost  teeth 
have  a  large  denticle  on  the  inner  side,  and  three  small  ones  on 
the  outer ;  the  rest  are  simply  hamate,  with  8-10  minute  denticles ; 
the  outei-most  irregular  and  denticulate  on  the  apex  in  the  younger 
rows,  but  in  the  older  the  denticulations  seem  to  have  been 
worn  off. 

5.  Chromodoris  splendkks. 

C/iro7no(JhiU8  splendent  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4, 
p.  15,  Miu-ch  8. 

[?  ssChr,  splendida  Angas,  Journal  de  Conch,  i,  1864,  p.  55.] 

Two  specimens  from  Chuaka,  Ea«t  Coast  of  Zanzibar.  The 
notes  on  the  living  animal  are  as  follows: — "General  colour 
somewhat  miscellaneous,  being  produced  by  thick  collections  of 
purple  and  white  dots,  in  different  pix)portions  in  different  places. 
A  vivid  orange  border  round  the  whole  body.  Underside  milk- 
white.     Mantle  ample.     Gill-pocket  fairly  large,  gills  purplish." 

The  alcoholic  si>ecimen8  are  of  a  uniform  dirty  yellow,  and  of 
about  the  same  &ize.  Length  40  mm.,  breadth  13,  height  10. 
Tlie  free  portion  of  the  tail  is  6  mm.  long,  but  is  entirely  covered 
by  the  mantle,  the  free  margin  of  which  measures  7  mm.  behind 
and  5  mm.  at  the  sides  and  head.  The  rhinophores  are  lai^e. 
The  edge  of  the  branchial  opening  is  slightly  raised.  The  total 
number  of  branchial  plumes  is  27,  but  of  these  three  seem  to  be 
accessory  ramifications  and  not  independent  branchite.  The  circuit 
is  open  behind,  and  the  two  ends  are  turned  inwards  in  a  spiral. 
The  anterior  plumes  are  large,  and  those  in  the  spiral  very  small, 
so  that  the  living  animal  shows  ten  or  twelve  branch iie.  The  foot 
is  rather  wide,  with  thin  margins,  and  is  dilated  and  deeply 
grooved  in  front.  The  tentacles  are  distinct.  Tlie  inconspicuous 
labial  armature  consists  of  two  small  yellowish  plates,  composed 
of  fairly  long  bent  rods,  most  but  not  all  of  which  are  bifid.  The 
radula  is  also  yellowish,  with  about  70  X  60.0.60  for  formula.  On 
the  rhachis  are  indications  of  triangular  thickenings,  but  the  base 
of  the  triangle  is  not  distinct.  The  innermost  teeth  bear  three  or 
four  denticles  on  the  inner  and  five  on  the  outer  side.  The  rest 
are  hamate,  rather  erect,  with  six  denticles  under  the  hook  de^ 
creasing  in  size  downwanls.  The  outermost  show  less  difference 
from  the  rest  than  usual,  and  are  long,  erect,  with  about  four 
denticles  on  or  near  the  apex. 

I  think  it  very  probable  that  this  is  the  animal  described  as 
GoiiiodorU  splendida  in  the  *  Journal  de  Conchyliologie,'  and  I 
have  indicated  this  probable  identity  in  the  name.  l%e  scheme 
of  coloration  is  very  similar,  and  the  ample  mantle,  lai^  rhino- 
phores, and  numerous  branchise  are  also  points  of  resemblance, 
but  the  purple  in  the  present  specimen  is  distributed  in  the  form 
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of  small  dots,  and  not  collected  into  large  spots.  But  it  is  possible 
that  the  buccal  parts  of  Chr,  spleTidida,  respecting  which  we  have 
no  information,  may  present  specific  differences,  and  identification 
is  therefore  at  present  not  warranted. 

6.  Chromodoris  tryoni  (Gar.)  var.  (s=  CAr.  aureo-purpurea 
Collingwood). 

[See  Bergh,  **Neue  Nacktschnecken,  No.  iv.,'*  Jour.  Mus. 
Godeffroy,  Heft  xiv.  p.  14  flf.] 

Two  specimens  from  Chuaka,  the  larger  of  which  was  about 
three  inches  long  in  life.  The  body  was  quite  smooth  and  very 
soft.  The  mantle  and  edge  of  foot  bordered  with  light  violet ; 
the  back  translucent,  allowing  a  rough,  broad,  net-like  grey 
pattern  to  be  seen  beneath  the  surface ;  the  whole  surface  covered 
with  opaque  spots  of  bright  orange-yellow.  Foot  broad  and  deep, 
with  white  sides  bearing  orange-yellow  spots.  The  rhinophores 
with  purple  lamellie  and  a  longitudinal  white  stripe  behind.  The 
simply  pinnate  bi-anchiae  white,  with  a  deep  purple  stripe  down 
each  edge  *.  The  animal  was  lively  in  its  movements,  and  the 
branchiae  continually  waved  with  a  quick  vigorous  motion  from 
side  to  side. 

The  alcoholic  specimen  is  35  mm.  long,  13  broad,  and  15  high, 
stoutly  built,  with  a  narrow  mantle-edge  of  only  3  mm.,  and  the 
tail  projecting  8  mm.  behind.  The  edges  of  the  rhinophore  and 
branchial  pockets  are  slightly  raised.  The  branchiae  seem  to  be 
27  in  number,  the  median  anterior  plume  being  the  largest.  The 
circuit  is  interrupted  behind,  and  the  ends  of  the  row  of  plumes 
turned  inwards  in  a  spiral.  Several  of  the  plumes  are  bifid  at 
the  tip.  The  anterior  margin  of  the  foot  is  slightly  grooved  but 
not  notched.  The  labial  tentacles  are  very  small  and  set  some- 
what above  the  mouth.  The  lips  are  large.  The  labial  armature 
consists  of  two  strong,  rough  plates  composed  of  a  closely-com- 
pacted mass  of  small  thick  hooks.  The  long  white  radula  has  96 
rows  of  colourless  teeth,  containing  about  50  teeth  on  each  side  of 
the  rhachis,  which  exhibits  folds  and  puckers.  The  teeth  have 
the  characters  usual  in  the  genus;  the  innermost  bear  four 
denticles  on  both  sides,  the  others  five  large  and  distinct  denticles 
below  the  terminal  hook  on  the  outermost  side  only,  the  highest 
being  the  largest.  In  the  outermost  the  denticles  move  upwards, 
till  they  are  all  on  the  apex  of  the  teeth.  The  form  of  the  teeth 
and  labial  armature  is  accurately  represented  in  Bergh's  plates. 

I  think  this  form  may  be  safely  identified  with  Chr.  trymii.  It 
differs  from  Bergh's  description  only  in  the  absence  of  ocelli  with 
black  centres.  It  appears  to  be  also  identical  with  Collingwood's 
Chr.  aureo-purpurea,  though  the  latter  is  said  to  have  only  10 
branchiae.  The  two  varieties  may  be  described  as  Chr.  tryoni 
var.  oceUata  and  var.  aureo-purpurea. 

•  [I  quote  from  the  notes  on  the  living  animal,  but  must  admit  tb«t  this  expression 
\%  obscure.  (Outer  and  inner  sides,  parallel  with  blood-vcsseh  shown  in  Bg^.  3j 
PI  XXIU.-C.  C.)  1 
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7»  Chromodoris  viqyA. 

Chromodoris  vicina  Eliot,  Abstr.  P.Z.H.  1904,  No.  4,  p.  15, 
MftticbS. 

I^^relve  specimens  from  Ghuaka. 

The  following  notes  Were  made  on  the  living  animal : — 

**  Mantle  and  foot  bordered  with  light  violet,  the  latter  border 
{L  row  of  dots.  Middle  of  back  drab-brown  with  bright  violet 
if^pots,  the  larger  ones  with  a  white  centre.  Near  the  edge  of 
the  mantle  a  number  of  yellow  spots  with  white  borders,  which 
kre  often  confluent.  The  foot  deep  and  narrow,  white  with 
Itome  yellow  spots  near  the  lower  edge.  The  rhinophores  dark 
brown  with  white  tips.  Each  of  the  branchiae  bore  two  black 
bands." 

The  alcoholic  specimens  are  of  a  dull  reddish  brown  and  present 
two  very  different  forms :  one  long  and  narrow,  measuring  37  mm. 
in  length  and  9  mm.  in  breadth,  and  the  other  oval,  being  27  mm. 
long  and  20  broad.  Both  are  about  20  mm.  high.  The  margin 
of  the  mantle  is  about  6  mm.  wide,  and  forms  a  sort  of  hood  over 
th6  head.  The  branchial  opening  is  very  smaU.  Both  it  and  the 
rhihophore  openings  are  slightly  raised.  The  brfoichiae  are  16  in 
number,  the  circuit  is  open  behind,  and  the  row  of  plumes  turns 
inwards  in  a  small  spiral.  The  foot  is  long  and  narrow.  In  the  long 
form  of  the  animal  it  projects  about  5  mm.  beyond  the  mantle ; 
in  the  broad  form  it  is  covered  by  it.  The  anterior  maigv^  is 
rounded  and  grooved,  but  not  notched.  On  each  side  of  the  mouth 
is  a  small  conical  tentacle. 

The  labial  armature  consists  of  two  yellowish  plates  composed  of 
tuther  long  rods,  bifid  at  the  tip  and  generally  bent  into  the  form 
of  hooks,  but  sometimes  straight.  These  are  much  like  the  same 
oi*gaiis  in  Chr.  striatella  {vide  Bergh,  '  Challenger '  Reports).  The 
formula  of  the  radula  is  about  50  X  45.0.45.  The  rhachis  is  bare 
but  exhibits  in  places  a  slight  wavy  fold.  The  innermost  teeth 
bear  three  denticles  on  each  side  of  the  central  cusp.  The  next 
two  or  three  are  of  much  the  same  shape,  but  denticulate  only  on 
the  outer  side.  Hie  majority  are  tall  and  straight,  bearing  five 
large  and  distinct  dentides  under  the  terminal  hook,  and  some- 
times two  or  three  small  irregular  denticles  in  addition.  The  five 
or  six  outermost  are  irregular  in  shape,  and  bear  from  three  to 
six  irregular  denticulations  mostly  on  the  apex. 

This  species  is  closely  allied  to  Chr,  tryoni^  and  will  not  im- 
probably prove  to  be  a  mere  variety  of  it.  All  the  present 
specimens,  however,  have  a  somewhat  different  coloration,  fewer 
branchise,  and  more  numerous  denticles  on  the  teeth. 

8.  Chromodoris  ELizABETHixAB.,var.AFRicANA.  (Plate  XXIV. 
fig.  4.) 

Two  specimens  from  the  East  Coast  of  Zanzibar.  The  notes  on 
the  living  animal  describe  the  dorsal  surface  as  black  and  white» 
black  preponderating.     The  mantle  had  a  double  border,  yellow 
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outside  and  white  inside,  as  had  also  the  foot.  In  the  middle  of 
the  hack  were  two  longitudinal  white  lines  uniting  hehind  the 
branchiie;  on  the  tail,  which  projected  well  behind  the  mantle, 
was  one  white  line.  The  gills  and  rhinophores  were  yellow,  and 
the  slightly  raised  pockets  of  both  w^re  fringed  with  the  same 
colour.  The  creeping-surface  of  the  foot  was  narrow.  Hie  sides 
of  the  body  were  blaick  with  a  white  stripe  between  the  mantle 
and  the  foot. 

The  alcoholic  specimens  are  high  and  stout,  with  the  colours 
fairly  well  jpeeerved.  The  largest  is  26  mm.  long,  13  broad,  and 
10  high.  The  mantle-margin  is  fairly  ample,  measuring  about 
3  mm.  at  the  sides  and  head,  5  mm.  over  the  tail.  Of  the 
branchial  plumes  there  is  only  one  which  can  be  called  simply 
pinnate  in  the  slaict  sense,  all  the  rest  being  more  or  less 
bipinnate.  Some  are  merely  bifid,  and  some  beiyr  four  or  five 
branches.  It  is  rather  difficult  to  say  what  is  the  number,  as 
when  a  small  plume  springs  up  at  the  base  of  a  large  one  it  may 
be  counted  either  as  an  accessory  branch  or  as  a  separate  branchia, 
but  they  may  perhaps  be  described  as  10,  set  in  a  semicircle.  The 
foot  is  grooved  and  notched  in  front ;  the  tentacles  are  close  together 
above  the  mouth,  conical  and  larger  than  usual  in  the  genus.  The 
labial  armature  is  greyish  and  formed  of  a  thick  mass  of  bent  rods, 
some  bifid  but  most  simple.  The  formula  of  the  radula  is  in  one 
specimen  94  x  90.0.90  and  in  the  other  90  x  75.0.75.  The  inner- 
most teeth  bear  three  denticles  on  both  sides ;  the  remainder  3-4 
minute  denticulations  on  the  outer  side  only,  and  some  are  quite 
smooth  and  simply  hamate. 

I  think  these  specimens  may  be  referred  to  Bergh's  Chr.  et^ssor 
heUivna  (8.  R.  zi.  pp.  466-473).  The  dififerenoe  in  appearance, 
though  striking,  is  due  to  the  relative  preponderance  of  black  in 
one  and  of  white  in  the  other  variety.  The  dentition  and  the 
tendency  to  bipinnate  tnunoluie  are  strong  points  of  resemblance. 
On  the  other  hand,  the  differences  found  in  both  the  African 
specimens  are  sufficient   to  constitute  a  well-marked  variety. 

(1)  Whereas  the  specimens  from  the  Philippines  are  whitish 
with  black  stripes,  these  are  black  with  white  and  yellow  stripes. 

(2)  The  denticles  on  the  teeth  c^  the  African  specimens  are  fewer 
and  finer  and  many  of  the  teeth  are  smooth. 

9.  Chromodoris  ruxcinata  B. 
[Bergh,  in  S.  R.  xi.  pp.  479-481."| 

One  E^pecimOTL  from  Chuakaon  the  East  Coast  of  Zanzibar. 

The  general  colour  of  the  living  animal  was  light  blue  with 
many  idiots,  some  dark  blue  and  some  whitish  yellow,  on  the  back, 
tail,  and  sides,  but  not  on  the  foot.  Some  of  the  yellow  spots 
were  arranged  so  as  to  form  a  rather  irregular  border  at  the  sides 
of  the  mantle  and  a  line  down  the  middle  of  the  back.  The 
rhinophores  and  axe$  of  the  gills  were  a  bright,  light  red.  The 
gills  were  kept  in  motion. 
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The  alcoholic  specimen  is  high  and  stoutly  built ;  length  14  mm., 
breadth  5,  height  6.  The  mantle  is  moderately  ample ;  under  its 
posterior  margin  it  bears  eight  conical  protuberances,  four  of  which 
are  very  distinct  and  the  reet  smaller.  There  are  none,  however, 
on  the  anterior  portion  of  the  mantle  as  in  the  specimens  described 
by  Bergh.  The  branchiae  are  12  and  exposed  in  the  preserved 
specimen.  The  foot  is  rounded  in  front  and  strongly  grooved. 
The  labial  armature  and  radula  are  much  as  described  and  figured 
by  Bergh.  The  formula  of  the  latter  is  about  50  x  70.0.70.  The 
teeth  are  bifid ;  the  innermost  bear  an  accessory  denticle  on  the 
inner  side  and  hence  appear  trifid.  The  others  bear  two  or  three 
very  fine  denticulations  below  the  two  prongs.  The  outermost 
have  5-7  rather  larger  denticles. 

A  second  specimen  subsequently  examined  lias  also  only  a  few 
conical  protuberances  behind  and  none  in  fix)nt,  so  that  this 
peculiarity  is  perhaps  characteristic  of  East  African  specimens. 

10.  Chromodoris  yiQRosTRiATA.     (Plate  XXrV.  figs.  5  A  6.) 

Ckramodoris  nigroatricUa  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4, 
p.  15,  Mai'ch  8. 

One  specimen  from  the  mouth  of  Chuaka  Bay,  found  among 
the  branches  of  growing  coral  at  extreme  low  tide. 

The  living  animal  was  15  mm.  long  and  3  broad  when  fully 
extended.  The  foot  was  broad  and  high ;  the  mantle-edge  was 
narrow,  and  in  the  alcoholic  specimen  has  become  a  mere  low 
ridge.  The  ground-colour  was  a  violet-blue  grey,  with  rather  ill- 
•defined  blotches  of  light  primrose-yellow  on  the  back,  mantle-edge, 
and  sides  of  the  foot.  On  the  back  and  sides  of  the  foot  were  also 
very  distinct  curved  black  lines,  one  of  which  formed  a  horseshoe 
round  the  gill-pocket,  while  the  rest  were  arranged  in  a  nearly 
symmetrical  figure.  The  edges  of  the  rhinophore  and  gill-pockets 
were  not  raised.  The  gills  were  seven  and  completely  retractile 
into  a  pocket  which  could  close  over  them.  The  separate  plumes 
were  orange-red,  but  the  rather  large  basal  part,  where  they 
were  all  united,  was  of  the  same  violet-grey  as  the  body.  The 
rhinophores  were  of  a  rather  deep  red. 

The  alcoholic  specimen  is  of  a  uniform  bluish  grey  ;  the  yellow 
blotches  have  disappeared,  but  the  black  lines  ai-e  very  distinct 
and  vivid.  The  rhinophores  are  large,  and  of  the  seven  gills 
three  appear  to  be  much  larger  than  the  others,  which  is  not 
apparent  from  the  drawings  or  descriptions  of  the  living  animal. 
The  tentacles  are  entirely  withdrawn  and  only  indicated  by  two 
puckers,  one  on  each  side  of  the  mouth.  The  front  of  the  foot  is 
round,  and  no  groove  is  visible.  The  anterior  part  of  the  body 
has  been  torn,  with  the  result  that  the  buccal  parts  have  been 
injured.  The  labial  armature  is  a  mass  of  thick  stout  hooks, 
shaped  much  as  in  Bergh's  figure  of  Chr,  semperi,  arranged  in  a 
regular  tessellated  pattern.  The  radula,  which  seems  small  and 
brittle,  is  much  damaged.     No  rhachis  or  rhachidian  teeth  are 
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discernible.  All  the  teeth  which  I  examined  were  hamate,  with 
bifid  tips,  exactly  like  those  of  CAr.  semperi  as  figured  by  Bergh. 

Another  specimen  captured  at  Chuaka,  on  the  East  Coast  of 
Zanzibar,  seems  to  belong  to  the  same  species,  though  at  first  sight 
is  strikingly  different  from  the  individual  described  above,  being 
larger,  stouter,  and  of  another  colour.  The  notes  on  the  living 
animal  describe  it  as  lemon -yeUow,  with  very  deep  purple-black 
stripes ;  the  gills  and  rhinophores  vermilion ;  the  foot  purplish 
underneath  and  at  the  edges. 

The  preserved  specimen  is  pale  yellow,  with  black  lines  arranged 
much  as  already  described,  including  a  horseshoe  round  the 
branchiie,  but  shorter  and  more  numerous.  It  is  30  mm.  long, 
15  high,  and  13  broad.  The  mantle-edge  is  a  narrow  thick  ridge, 
measuring  1*5  mm.  at  the  sides,  2*5  over  the  head,  and  3  over  the 
tail,  which  is  10  mm.  long.  The  body  is  high  and  thick,  but  the 
sole  of  the  foot  nari'ow  (maximum  3  mm.).  The  pockets  of  the 
rhinophores  and  bi-anchiie  are  small  and  very  slightly  raised. 
The  branchi»  are  ten,  set  in  a  complete  circle,  but  the  anterior 
plumes  are  larger  than  the  posterior.  One  of  the  latter  is  very 
small  and  perhaps  merely  an  ofi&hoot.  The  foot  is  rounded  in 
front,  grooved  but  not  notched.  The  tentacles  are  retracted  and 
hardly  visible. 

The  labial  armature  is  yellowish  and  formed  of  short  thick  hooks. 
The  formula  of  the  large  and  closely-packed  but  very  fragile  radula 
is  about  90  X  75.0.75.  The  teeth  are  mostly  bifid  at  the  tip  and 
otherwise  smooth.  Only  the  innermost  have  an  accessory  denticle 
on  the  inner  side,  and  are  thus  trifid.  The  outermost  are  serrulate 
at  the  apex. 

These  two  specimens  seem  to  be  merely  colour- varieties  of  a 
single  species  which  is  closely  related  to  Chr.  semperi  B.  Except 
that  the  external  teeth  of  the  radula  bear  more  numerous  and 
more  distinct  serrulations,  the  principal  characters  appear  to  bo 
identicaL  But  whereas  Chr,  semperi  is  spotted,  the  animals  here 
examined  are  marked  with  exceptionaUy  clear  and  narrow  black 
lines,  which  seem  engraved  on  the  surface.  They  must  therefore 
be  accorded  specific  rank,  at  least  provisionally.  It  is  possible 
that  intermediate  forms  may  be  discovered,  as  the  variety  first 
described  bears  some  yellow  blotches. 

11.  Chromodoris  scurra  B. 

Chr(ymodoris  scurra  Eliot,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
Dec.  1899,  p.  518. 

[Bergh,  S.  R.  xi.  p.  478,  and  Journal  de  Mus.  Godeffroy,  Heft  vi. 
1874.] 

Two  specimens  from  Zanzibar  Harbour. 

The  colours  of  the  living  animal  are  brilliant.  Down  the  centre 
of  the  back  runs  a  white  Une,  and  on  each  side  of  it  ai*e  borders 
in  the  foUowing  order :  (1)  narrow  deep  red  line,  (2)  broad  orange- 
yellow  band,  (3)  narrow  deep  red  line,  (4)  violet  band,  which 
broadens  out  anteriorly  and  posteriorly,  (5)  white  border  running 
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round  the  mantle.  The  foot  is  of  a  light  violet-blue ;  the  branchift 
orange  with  deep  violet  tips ;  the  rhinophores  uniform  deep  videt. 
The  animals  are  sluggish  and  not  very  sensitive  to  toudi. 

The  buccal  parts  and  other  characters  are  as  described  by  Bergh. 
One  specimen  has  six  branchiie,  the  other  eight,  of  which  one  was 
posterior  to  the  others  and  very  small. 

12.  Chbomodobis  hilaris  B.y  var.     (?  ^lineaia  Soul.) 
[S.  R.  xvii.  pp.  935-937.] 

Nine  specimens  from  Tundaua,  Pemha,  found  on  a  sandy  shore. 

The  description  of  the  living  animals  is  as  follows : — **•  Creamy 
white.  Foot  and  mantle  edged  with  violet.  On  the  back  four 
undefined  brown  lines  with  three  violet  lines  between.  Foot 
projects  behind  mantle.  Gills  and  rhinophores  vermilion.  About 
lj|  inches  long." 

The  preserved  specimens  are  longish  and  not  very  stoutly  built. 
The  measurements  of  the  largest  are :  length  25  mm.,  breadth 
10  mm.,  and  height  9  mm.  The  colour  is  the  ordinary  alcoholic 
yellow ;  on  the  back  are  traces  of  four  brownish  and  three  white 
lines,  the  latter  representing  the  violet  of  the  living  animal.  Some, 
but  not  all,  of  the  specimens  appear  to  have  a  similar  white  line 
on  the  sides  of  the  body  between  the  mantle  and  iiie  foot.  The 
branchial  aperture  is  very  small;  the  branchiie  themselves  not 
very  small  and  10-12  in  number.  The  foot  is  rounded  in  front 
and  slightly  grooved.  The  tentacles  are  distinct.  The  mantle- 
edge  is  of  very  varying  shape,  sometimes  fairly  wide  and  thin, 
sometimes  merely  a  thick  ridge. 

The  labial  armature  and  radula  are  much  as  represented  in 
Bergh's  plates.  The  former  is  a  grey  ring  composed  of  mace-like 
elements.  The  latter  is  small  and  transparent.  Most  of  the 
teeth  are  bifid,  with  four  or  ^vq  accessory  denticles  below  the  two 
prongs.  The  innermost  have  one  or  two  denticles  on  the  inner 
side.  The  rhachidian  thickenings  are  small  and  not  veiy 
distinct. 

Bergh*s  specimen  was  in  life  **  hell  ocker-gelb  **  with  four  bluish- 
black  lines  on  the  back,  but  on  the  whole  the  colour  and  markings 
are  sufficiently  similar  to  justify  us  in  regarding  the  present 
specimens  as  merely  varieties. 

13.  Chromodoris  lineata  Soul.  (?  =  Chr,  hilaria  B.)  (Pkite 
XXIV.  fig.  7.) 

One  specimen  from  the  East  Ckwist  of  Zanzibar. 

The  notes  on  the  living  animal  are  as  follows : — "  Cream- 
coloured.  Gills  and  rhinophores  vermilion.  There  were  bright 
violet  lines  on  the  cream-yellow  ground,  bordering  the  foot  and 
mantle  :  two  along  the  sides  of  the  body  and  five  along  the  back. 
The  two  outside  ones  encircled  the  rhinophore-pits  ana  joined  in 
front ;  the  median  encircled  the  gill-pocket." 

The  alcoholic  specimen  is  yellow  and  the  violet  lines  have 
become  white.    It  is  high  and  stout,  the  dimensions  being — length 
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15  mm.,  breadth  7,  height  8.  The  mantle-edge  is  narrow  except 
over  the  head,  where  it  is  ample.  The  branchial  opening  is 
minute ;  the  branchite  are  small,  10  in  number,  and  apparently  set 
in  a  perfect  circle.  The  foot  is  rounded  and  grooved  in  fi^t ; 
the  shape  of  the  head  is  spatulate.  The  labial  armature  is  a 
yellow  ring  of  mace-like  elements.  The  radula  is  small  and 
transparent,  the  formula  being  about  35.0.35  x  80.  The  ordirtary 
teeth  are  bifid,  and  all  appear  to  have  four  denticles  under  the 
top  hook.  The  innermost  have  one  or  two  denticles  on  the  inner 
side.  The  outermost  are  irregularly  serrate  (vide  PI.  XX1V» 
fig.  7).     No  rhaohidian  thickenings  are  to  be  seen. 

Although  the  published  plates  of  Chr.  lineata  and  Chr.  hUaris 
are  remarkably  different,  the  scheme  of  coloration  is  much  the 
same;  and  I  think  it  probable  that  the  two  forms  are  really 
varieties  of  one  species. 

14.  Chromodoris  ?  lineata,  var.  nigrolineata. 

One  specimen  from  Chuaka  on  the  East  Coast  of  Zanzibar. 

The  notes  on  the  living  animal  are  as  follows : — *'  Shape 
spatula-like.  Dorsal  side  whitish  at  edges,  lemon-yellow  medianly 
with  longitudinal  black  lines.  Gills  and  rhinophores  shoi*t, 
orange-red.  Underside  colourless,  but  edge  of  foot  and  mantle 
bright  dark  blue  (not  purple).'*     Size  18  mm.  long,  6  mm.  broad. 

The  alcoholic  specimen  is  of  a  waxy  white.  There  are  only 
faint  traces  of  the  blue  borders,  but  there  are  five  distinct  black 
lines  on  the  back,  two  of  which  are  divided  again  so  as  to  form 
long  loops.  The  mantle-edge  is  thick  and  narrow.  It  measures 
about  2  mm.  over  the  head  and  tail,  but  is  hardly  distinguii^hable 
at  the  sides.  The  anterior  end  of  the  foot  is  rounded  and  grooved. 
The  small  branchiae  are  set  in  a  circle  and  exposed.  The  buccal 
mass  is  smaU.  The  labial  armature  is  transparent,  and  consists 
of  rather  irregidor  short  hooks,  some  cleft.  The  smaU  trans- 
parent radula  is  as  in  Chr,  hilaris, 

15.  Chromodoris  ?magnifica  Q.  k  G.,  var. 

One  specimen  from  Zanzibar,  dredged  in  4  fathoms. 

The  foUowing  are  the  notes  on  the  living  animal : — "  40  mm. 
by  10  mm.  Elongate  in  form,  fore  end  spatula-shaped.  Colour 
white  and  rather  translucent.  Mantle  with  a  thin  yellow  border, 
within  which  was  a  band  of  deep  but  briUiant  violet,  broadest  in 
front  and  behind  but  broken  laterally.  There  was  also  a  violet 
line  along  the  sides  of  the  foot,  and  six  longitudinal  lines  of  deep 
chocolate-colour  and  differ^it  lengths  along  the  back.  They  were 
surrounded  by  thin  clear  lines  of  opaque  white.  There  was  also 
a  line  of  chocolate  blotches  along  the  side  of  the  foot  just  below 
the  shelf -like  edges  of  the  mantle.  Branchiae  10,  simply  pinnate, 
with  a  band  of  orange-red  along  each  side  of  each  plume.  Rhino- 
phores a  deeper  tint  of  orange.  The  tail  projected  well  behind 
the  mantle  and  bore  chocolate  blotches." 

The  alcoholic  specimen  is  of  a  pale  yellow,  with  the  above- 
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described  markings  fairly  well  preserved  but  all  white.  The  form 
is  high  and  stout.  The  tail  projects  6  mm.  behind.  The  manUe- 
edge  is  narrow  and  veiy  thick :  it  measures  about  3  mm.  over  the 
head  and  tail,  and  2  mm.  at  the  sides.  The  pockets  of  the  rhino- 
phores  and  branchise  are  not  at  all  raised.  The  front  of  the  foot 
is  rounded  and  grooved,  the  upper  lamina  being  connected  with 
the  base  of  the  tentacles ;  but,  as  in  many  other  cases,  it  is  hard 
to  be  sure  that  this  feature  is  not  due  to  contraction.  The  labial 
armature  consists  of  two  yeUowish  plates  composed  of  rather  large 
elements  of  varying  size.  The  most  perfect  form  appears  to  be  a 
short  thick  hook,  but  in  many  cases  this  degenerates  into  a 
simple  triangle.  The  formula  of  the  radula  is  about  65  x  70.0.70. 
The  teeth  are  crowded  over  the  small  naked  rhachis.  They  are  of 
the  bifid  type,  and  have  usually  3-5  denticles  under  the  two 
prongs.  These  denticles  are  smaller  in  the  inner  half  of  the  rows, 
where  many  teeth  are  quite  smooth,  and  larger  in  the  outer  lialf. 
The  innermost  teeth  have  generally,  but  not  always,  a  denticle  on 
the  inner  side :  the  outermost  are  irregular  and  jagged. 

The  buccal  parts  of  this  animal  ally  it  to  Chr.  hilaris  and 
Chr.  cornea,  and  its  coloration  is  not  altogether  dissimilar  to  the 
former.  I  think  it  is  probably  the  Chr,  metgiUfica  of  Quoy  and 
Craimai'd,  though  ident^cation  is  uncertain  in  the  absence  of 
information  as  to  the  radula  of  that  species. 

16.  Chromodoris  incoxspicua. 

Chromodoris  inconspicua  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4, 
p.  15,  March  8. 

One  specimen  from  Zanzibar  Harbour,  dredged  in  5  fathoms. 

The  living  animal  was  translucent  white,  with  numerous  opaque 
white  spots,  and  a  few  brown  ones  in  the  middle  of  the  back ;  the 
rhinophores  black  ;  the  gills  greyish.  It  was  stiff  and  sluggish, 
and  somewhat  resembled  a  PhyUidia, 

The  alcoholic  8i>ecimen  is  of  a  uniform  grey,  18  mm.  long, 

7  broad,  and  6  high.  The  mantle-edge  is  narrow  all  round, 
including  the  parts  above  the  head  and  tail,  and  is  somewhat 
undulated.  The  pockets  of  the  rhinophores  and  branchiae  have 
raised  edges.  The  latter  are  small,  8  in  number,  and  apparently 
set  in  a  complete  circle.  The  anteiior  end  of  the  foot  is  slightly 
gi*ooved.  The  tentacles  ai*e  retracted.  The  labial  armature  is 
colourless,  and  consists  of  small  thick  hooks,  sometimes  bifid.  The 
radula  is  also  transparent.  There  are  no  rhachidial  thickenings. 
The  innermost  teeth  are  unusuaUy  broad  and  square ;  they  bear 

8  denticles  inside  and  7  outside.  The  next  two  or  three  are 
also  broader  than  the  rest,  which  are  slender,  ei-ect,  slightly 
hamate,  with  one  or  sometimes  two  almost  vertical  clefts,  so  that 
they  appear  bifid  or  sometimes  trifid.  Below  these  clefts  are  from 
3  to  5  long  distinct  denticles  on  the  outer  edge.  The  outermoht 
teeth  ai-e  tall  and  slender,  with  3  or  4  denticles  on  the  apex,  but 
otherwise  smooth. 
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This  form  has  many  points  of  resemblance  to  Chr,  albo-notata  B., 
but  the  dentition  seems  different. 

17.  (?)0hbomodori8  flava.     (Plate  XXIV.  figs.  8  k  9.) 

Chromodoris  flma  Eliot,  Abstr.  P.  Z.  S.  1904,  No.  4,  p.  15, 
March  8. 

One  specimen  dredged  on  the  West  Coast  of  Zanzibar. 

The  living  animal  was  1 1  mm.  long  and  3  wide.  The  colour 
everywhere,  including  the  rhinophores  and  branchiae,  was  a  bright 
lemon-yellow.  Round  the  mantle-edge  ran  a  blood-red  border  of 
irregular  width.  The  branchiae  were  six,  simply  pinnate,  and  with 
few  pinnae.  The  mantle-edge  wa«  undulated  and  ample.  The 
back  was  flat.  The  foot  projected  about  2  mm.  posteriorly,  and 
was  considerably  expanded  in  front.  (From  the  drawing  it 
appears  to  be  grooved  but  not  notched.)  The  animal  adhei'ed 
very  strongly.  The  tentacles  were  hardly  visible,  being  merely 
two  small  blunt  knobs  on  the  snout. 

The  specimen  has  unfortunately  been  lost,  but  I  give  the 
figures. 

Genus  Casella  (Cuv.). 

ThLs  small  group,  though  easily  recognised  by  its  clearly  marked 
and  much  undulated  mantle- margin,  is  not  distinguished  from 
Chromodoris  by  any  features  of  importance,  and  thei-e  is  no 
sufficient  reason,  except  convenience,  to  maintain  it  as  a  separate 
genus.  The  chief  character  is  the  aforesaid  undulation  of  the 
fairly  broad  mantle-edge,  and  the  outermost  teeth  of  the  radula 
are  smooth  instead  of  being  denticulate  on  the  apex.  Bergli 
recognises  three  species,  all  from  the  Indo- Pacific. 

Casella  atromarginata  (Cuv.). 

[Bergh,  Jour.  d.  Mus.  Godeffroy,  vi.  1874,  pp.  102-9 ;  id.  S.  R. 
xvii.  p.  942.] 

One  specimen  from  the  West  Coast  of  Zanzibar. 

The  notes  describe  the  living  animal  as  long  and  tapering,  with 
a  flat  back  and  a  mantle-edge  only  slightly  projecting  but 
elaborately  wrinkled  at  the  sides.  The  foot  hardly  extended 
beyond  the  dorsal  area.  The  general  colour  was  brown,  with 
numerous  small  grey  spots,  but  towards  the  edge  of  the  mantle 
became  first  yellowish  and  then  greenish.  The  mantle-edge  itself 
was  defined  by  a  very  distinct  black  border.  The  rhinophores 
were  black,  with  a  grey  line  on  the  edge  of  each  lamella.  The 
gills  were  black  and  grey,  set  in  a  double  spiral  and  kept  in  motion. 
The  animal  was  about  two  inches  long,  and,  in  spite  of  its  sombre 
coloration,  a  handsome  creature. 

These  characters  and  colours  are  well  preserved  in  the  alcoholic 
specimen.  The  mantle  is  narrow  both  at  the  sides  and  behind, 
and  somewhat  expanded  only  over  the  head.  The  branchiae  are 
arranged  in  a  double  spiral  meeting  in  front  but  leaving  an  open 
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space  behind.  They  are  24  in  number :  those  in  front  are  fairly 
large,  but  the  size  diminishes  backwards,  and  those  in  the  spirals 
are  extremely  small.  The  head  and  anterior  portion  of  the  foot 
are  much  retracted,  but  the  latter  was  apparently  round  and 
grooved  in  life. 

The  mouth  leads  into  an  imusually  large  and  spacious  cavity, 
but  the  buccal  mass  is  very  small,  the  radula  minute,  and  the 
(esophagus  extremely  narrow.  The  labial  armature  is  small  but 
strong,  with  rough  projecting  teeth ;  the  elements  are  small, 
yellowish,  bent  rods,  mostly  bifid.  No  rhaehidian  thickenings  are 
visible;  the  innermost  teeth  have  three  denticles  on  the  inner 
and  about  four  on  the  outer  side.  The  remainder  have  mostly 
five  on  the  outer  side  only.  The  number  of  denticles  increases 
towards  the  outside  of  each  row,  but  the  outermost  teeth  are 
smooth.  The  teeth  are  very  small,  crowded,  and  extremely 
numerous. 

This  specimen  corresponds  with  previous  descriptions  of  C,  <iir<h 
margifuUa^  except  that  there  are  no  thickenings  on  the  rhachis 
of  the  radula  and  that  the  gills  are  much  more  numerous  than  in 
the  specimens  previously  described.  There  seems  to  be  some  doubt 
on  this  point  (see  Bergh,  Mus.  Godeffi*.  1.  c),  but  the  arrangement 
in  the  present  specimen  is  perfectly  clear.  Casella  cinda  from 
Mauritius  has  22  gills  (Bergh,  S.  R.  xvi.  2,  p.  839),  but  presents 
differences  in  the  coloration  and  buccal  parts. 

Genus  Cb&atosoha,  Adams  k  B.eeve. 

This  genus  is  rendered  unique  among  Nudibranchs  by  its  extra- 
ordinary shape,  but  in  its  essential  characters  it  is  closely  allied 
to  Chromochris.  Indeed,  if  one  looks  at  one  of  the  high,  stout 
Chromodorids  {e.  g,  the  figure  of  C,  semperi  in  S.  R.  Heft  xi.  pi.  Iv. 
fig.  2),  it  will  be  seen  that  one  has  only  to  somewhat  prolong  the 
tail  and  to  thicken  and  develop  the  mantle-edge  in  order  to  obtain 
the  characteristic  shape  of  Ceratoaonva,  The  large  strong  radula 
is  liJce  that  of  Chromodoris,  but  the  denticles  are  minute  and 
inconspicuous.  The  branchiie  are  much  divided.  Bergh  recognises 
nine  species,  but  I  have  only  seen  the  descriptions  of  those 
examined  by  himself  {comigerum^  gracUlimvm^  trUobatum,  oma- 
tum^  polyomma).  In  Zanzibar  I  have  inspected  more  than  forty 
specimens  which  are  apparently  referable  to  one  species,  and  are 
connected  together  by  numerous  gradations  in  colour  and  shape, 
though  the  extreme  forms  look  remarkably  different.  As  the  five 
species  mentioned  above  are  distinguished  by  their  external 
characters  only,  and  offer  no  certain  differenoes  in  the  dentition  or 
other  organs,  I  am  inclined  to  think  they  are  merely  varieties  and 
that  there  is  only  one  real  species.  It  is  to  be  noted,  however, 
that  though  many  of  my  specimens  resembled  the  figure  of 
Ciratosoma  graciUimum  (8.  R.  pi.  xxv.  fig.  8)  the  border  was  never 
red  as  there  depicted,  but  always  violet,  and  in  no  case  did  ocelli 
occur  as  in  (7.  polyomma. 
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Ceratosoma  CORNIOERUM  *. 

[Bergh,  Semper's  Eeisen,  x.  pp.  393  ff. ;  id.  *  Challenger '  Reports, 
pt.  xxvi.  p.  80  ff.] 

Numerous  specimens  of  Ceratosoma^  mostly  found  together  and 
apparently  belonging  to  one  species,  were  captured  at  Chuaka  in 
February  1901.     About  40  of  them  were  preserved. 

The  living  animals  varied  greatly  in  coloration,  the  ground- 
tint  ranging  from  olive-green  to  deep  chestnut-red,  with  grada- 
tions in  each  shade.  On  this  ground  were  numerous  dark  brown 
spots  and  white  mottlings  in  varying  proportions,  but  it  is  to  be 
noted  that  the  variations  in  the  ground-colour  were  real  and  did 
not  depend  on  the  markings.  In  all  specimens  there  were  a  row 
of  violet  dots  round  the  foot,  and  violet  lines  or  spots  on  the  head 
near  the  rhinophores,  and  generally  near  the  branchiae  as  well. 
The  ground-colour  near  the  edge  of  the  foot  was  white.  One 
specimen  was  dark  green  with  orange-yellow  spots,  and  in  all 
cases  there  were  a  few  yellow  spots  near  the  edge  of  the  foot  and 
the  genital  orifices. 

Many  of  the  animals  were  found  in  shallow  pools,  crawling  over 
seaweed  and  in  no  way  hiding  themselves.  They  were  sluggish 
in  their  movements,  and  had  a  peculiar,  impleasant,  strongly 
aromatic  odour.  In  many  specimens  the  tail  or  the  posterior 
dorsal  process  appeared  to  have  been  bitten  off.  Possibly  the 
curious  shape  may  really  be  a  protection  to  the  animal  by  enabling 
it  to  escape  with  nothing  worse  than  the  loss  of  an  unimportant 
part  when  it  is  seized  by  a  carnivorous  foe.  No  instances  of  self- 
mutilation  were  observed. 

The  alcoholic  specimens  show  considerable  variation  in  size 
and  proportions.  Some  are  stout,  some  slender  with  relatively 
longer  tails ;  in  some  the  lobes  are  much  thicker  than  in  others. 
Note  was  teiken  of  one  living  specimen  which  had  no  lobes  at  aU ; 
another  had  two  lobes  like  horns  near  the  rhinophores.  It  does 
not  appear  that  these  variations  in  size  and  shape  correspond 
with  any  differences  in  the  radula,  branchisB,  or  other  organs. 

The  measurements  of  an  average  fine  specimen  are  as  follows : — 
Total  length  89  mm.,  tail  34  mm. ;  extreme  height  to  tip  of  pos- 
terior lobe  33  mm.,  extreme  breadth  across  lateral  lobes  26  mm. 
The  posterior  lobe  rises  10  mm.  above  the  level  of  the  back,  and 
the  lateral  lobes  project  6  mm.  from  the  lino  of  the  sides.  The 
pockets  of  the  rhinophores  and  branchiae  have  slightly  raised 
rims  in  some  specimens,  but  not  in  all.  The  rhinophores  are 
rather  large  ;  the  club  bears  about  40  perfoliations  on  each  side, 
and  is  supported  on  a  stalk  about  as  large  as  itself.  The  branchiae 
are  long  and  string-like ;  in  nearly  all  the  specimens  they  project 
from  the  pocket  and  are  not  retracted.      The  arrangement  is 

*  In  my  paper  on  Mr.  Oardiner's  collection  of  Nudibranchiata,  in  the  '  Fauna  and 
Geography  of  the  Maldive  and  Laccadive  Archipelagoes.'  I  inadvertently  alluded 
(p.  562)  to  Centtosoma  polyomma  as  common  in  East  African  watei-s.  I  should 
have  said  C,  cornigerum. 
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variable,  and  does  not  lend  itself  to  expression  in  a  formula. 
In  most  of  the  larger  specimens  it  is  somewhat  as  follows: — 
All  the  branchiae  rise  from  a  ring  which  forms  the  common 
support ;  in  front  and  behind  (where  it  is  united  with  the  anal 
papilla)  it  is  about  4  mm.  high.  From  it  rise  in  front  three 
longish  separate  plumes,  bifid  or  trifid  at  the  tip.  On  each  side 
is  a  group  of  about  five  plumas,  united  together  by  a  common 
portion  some  6  mm.  high ;  each  plume  is  divided  into  three  or 
four  subdivisions,  and  each  of  these  subdivisions  is  branched 
again. 

The  anterior  margin  of  the  foot  is  deeply  grooved,  but  so 
retracted  in  most  specimens  that  it  is  hard  to  see.  The  tentacles 
are  also  generally  retracted.  The  buccal  mass  is  a  lai^  elongated 
yellow  cone,  and  the  retractor  muscles  are  very  conspicuous. 
The  labial  armature  is  composed  of  small  slender  hooks,  rather 
irregular  in  shape  but  not  bifid.  The  large  radula  is  supported 
by  a  stiff  strong  membrane,  from  which  the  teeth  are  not 
easily  detached.  In  the  larger  specimens  the  formula  is  about 
150.0.150  X  70.  There  is  a  slight  rhachidian  fold.  The  inner- 
most teeth  have  one  denticle  on  the  inner  side  and  3  to  4  on 
the  outer.  The  rest  bear  1-3  inconspicuous  denticles  on  the 
outer  side  only,  of  which  the  highest  is  the  largest.  The  outer- 
most teeth  are  degraded,  but  not  much  serrulated.  In  one 
specimen  a  number  of  irregular  teeth,  bifid  and  variously  jagged, 
occurred  in  the  middle  of  several  rows.  The  rest  of  the  internal 
organs  appeared  to  be  as  described  by  Bergh.  There  is  hardly 
any  dilatation  which  can  be  called  a  stomach  before  the  digestive 
tract  enters  the  liver. 

Genus  Sph^rodoris. 

This  genus  is  characterised  by  its  peculiar  dentition,  simply 
pinnate  branchiae,  and  the  external  conformation  of  the  month- 
parts.  In  outward  appearance  the  species  differ  greatly,  for 
whereas  punctcUa,  papiUata^  and  verrucosa  bear  ridges  and  warts, 
Icpvis  is  smooth.  Bergh  classes  the  genus  with  Orodoris  and 
Mlamira,  apparently  on  account  of  these  warts  and  ridges ;  but 
it  appears  to  me  to  be  more  nearly  allied  to  Chromodoris  in 
virtue  of  its  simple  branchiae  and  its  dentition,  which  is  sub- 
stantially similar,  although  it  has  peculiarities  of  its  own.  The 
teeth  are  straight,  long,  and  thin,  with  a  comb- like  denticulation. 
The  innermost  are  broader  than  the  others  and  divided  into  two 
parts,  one  of  which  is  smooth  and  the  other  denticulate — an 
arrangement  which  is  perhaps  analogous  to  that  of  Chr,  mdrckU 
and  Chr,  goruUophora^  where  the  innermost  teeth  have  one  large 
smooth  denticle  on  the  inside  and  several  small  ones  on  t£e 
outside,  although  in  SphcBrodpris  it  would  appear  that  the  smooth 
j>ftrt  of  the  tooth  corresponds  to  the  outside. 

Four  species  are  known,  all  from  the  Indo-Pacific. 
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Spblsrodoris  ubvis,  var.  yaribqata. 

[Bergh  in  Semper's  Reisen,  Heft  xvii.  p.  924,  1890.] 

One  specimen  from  Mnemba  on  the  East  Coast  of  Zanzibar, 
found  in  the  act  of  laying  a  ribbon  of  light  violet-coloured  eggs. 
The  body  of  the  living  animal  was  described  as  firm  and  shmy, 
dark  brown  in  colour  above,  with  ffreenish  and  sandy  patches ; 
the  underside  was  a  lighter  shade  of  uniform  brown. 

The  alcoholic  specimen  is  31  mm.  long,  20  broad,  and  14  high. 
The  foot,  which  is  nearly  as  large  as  the  body,  is  28  mm.  long  and 
15  broad.  The  colour  is  mottled^brown  of  darker  and  lighter 
shades.  There  are  also  bands  formed  of  minute  black  spots,  not 
very  conspicuous,  and  arranged  in  an  irregular  pattern,  particu- 
larly in  the  neighbourhood  of  the  brandual  opening.  Though 
the  dorsal  surface  cannot  be  described  as  either  tuberculate  or 
papillose,  it  is  not,  strictly  speaking,  smooth,  but  bears  low  irre- 
gular excrescences  which  resemble  a  marine  growth.  Also,  there 
are  about  10  shallow  pits  (?glanduli^  distributed  at  irregular 
intervals  round  the  mantle^ge.  Like  the  bands,  they  are 
inconspicuous,  about  1  millimetre  wide,  with  slightly  raised  edges 
and  a  black  centre.  The  edges  of  the  rhinophore  and  branchial 
pockets  are  not  much  raised  and  entire.  There  are  14  small  but 
stout,  simply  pinnate  gills,  set  in  a  circle  which  is  slightly  open 
posteriorly.  The  head  is  joined  to  the  upper  lamina  <^  the  foot 
at  the  sides,  and  there  are  no  distinct  tentacles,  though  two  small 
prominences  by  the  mouth  may  represent  these.  There  is  a  very 
narrow  but  strong  labial  armature,  composed  of  minute  hooks. 
The  radula  is  raiher  narrow,  with  a  wide  naked  rhachis.  There  are 
about  70  rows,  each  containing  about  25  teeth  on  either  side  of 
the  centre,  but  the  teeth  mostly  p(nnt  towards  the  rhachis,  and 
the  whole  arrangement  is  very  irregular  so  that  the  usual  radula 
formula  hardly  meets  the  case.  The  teeth  present  the  form 
characteristic  dP  the  genus,  but  the  innermost  are  somewhat  wider 
than  Bergh's  figures  of  ^S^.  Icevia  {l.  o.  pi.  Ixxzviii.)  and  bear  7  or  8 
di^ticles.  The  denticles  on  all  the  teeth  are  extremely  delicate 
ahd  fine.  There  is  no  stomach  apart  from  the  hepatic  mass. 
The  reproductive  apparatus  is  unarmed. 

This  form  is  clearly  a  Spharodoria  (as  shown  by  the  buccal  parts, 
head,  and  branchiie),  and,  equally  clearly,  neither  ^S^.  punctata^ 
papUkUa,  nor  verrucosa.  It  undoubtedly  comes  very  near  to 
S,  IcBvUf  of  which  I  provisionally  describe  it  as  a  variety,  but  it 
varies  somewhat  from  the  type  specimen  described  by  Bergh  both 
in  the  pits,  which  he  does  not  mention,  and  in  the  teeUi,  and 
may  prove  to  be  a  new  species. 

I  have  also  examined  several  individuals,  apparently  referable 
to  S.  Icsviij  captured  by  the  Skeat  Expedition  at  Pulau  Bidang 
near  the  Malay  Peninsula.  Their  dentition  is  like  that  describea 
above,  and  they  have  a  few  (in  one  specimen  only  two)  pits,  but 
the  back  is  quite  smooth  ana  of  an  almost  uniform  bluish-olive 
colour. 
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Since  writing  the  description  of  this  species  I  have  eicamined 
another  specimen,  found  at  Momhasa  at  low  tide.  It  is  strongly 
arched,  and  of  a  sandy-brown  colour  with  patches  of  darker  brown, 
f^ear  the  branchial  opening  are  a  few  bands  of  minute  black 
spots,  almost  invisible  except  under  a  lens.  On  the  dorsal  surface 
are  22  pits,  scattered  quite  irregularly  round  the  margin  and  in 
the  middle.  The  preserved  specimen  ma  a  small  ridge  l^tween  the 
rhinophores,  not  extending  before  or  behind  them,  and  possibly 
due  to  contraction  after  death.  Around  the  branchial  pocket 
is  a  circular  area,  marked  off  from  the  rest  of  the  back  by  being 
somewhat  flatter  and  lighter  in  colour.  This  feature  was  not 
found  in  any  of  the  other  specimens. 

Genus  Orodoris. 

This  genus,  which  Bergh  regards  as  allied  to  Miamiray  has  the 
oval  shape,  wide  mantle-margin,  and  tripinnate  branchiee  of  an 
ordinary  Dorid.  The  dorsal  surface  hem  ridges  and  tubercles. 
The  mouth*parts  show  some  affinity  to  Chramodorif,  There  is  a 
labial  armature  composed  of  bent  rods,  and  the  rhachis  of  the 
radula  presents  thickenings.  The  innermost  teeth  are  dentienlate 
on  both  sides,  the  next  few  on  the  outer  side  only,  and  the  rest 
are  smooth. 

Orodoris  miamhuka  B. 

[Beivh,  *'  Neue  Nacktschnecken,"  Jour.  Mus.  Godeffix>y,  Heft 
viii.  1875,  pp.  67-71.] 

One  specimen  from  New  Britain,  kindly  given  me  by  Dr.  WiDey. 
It  is,  as  preserved,  of  a  uniform  olive-green,  with  a  few  white 
spots  on  the  foot  and  underside.  The  length  is  58,  the  breadth  32, 
and  the  height  26  mm.  The  foot  does  not  project  beyond  the 
mantle ;  it  is  deeply  grooved  in  front  and  is  broad,  measuring 
15  mm.  across  without  counting  the  margins,  which  are  turned 
inwards.  The  dorsal  surface  is  arched,  and  the  greater  part  of  it 
is  covered  with  composite  tubercles.  Over  the  bead  and  round 
the  edge  of  the  mantle  are  many  smallish  tubercles  roughly 
arranged  in  three  rows.  There  is  one  large  tubercle  somewhat 
resembling  the  terminal  lobe  of  Mtamira  over  the  tail,  but  no 
corresponding  formation  at  the  other  end.  Down  the  middle  of 
the  back  runs  a  thick  ridge,  in  which  is  set  the  laige  branchial 
opening.  It  bears  six  tubercles,  one  rather  small  one  between 
the  rhinophores,  then  two  more  small  ones,  followed  by  two  large 
ones ;  then  comes  the  branchial  pocket,  and  behind  it  is  another 
large  tubercle.  From  this  central  ridge  three  transverse  ridges, 
also  composed  of  compound  tubercles,  run  to  the  sides,  llie 
branchial  pocket  has  a  raised  rim  roughly  circular  but  wavy  in 
outline.  Bergh  gives  the  branchiie  as  7 ;  in  this  specimen  there 
are  three  on  each  side,  an  open  space  behind,  and  in  front  a  very 
broad  plume  with  a  small  accessory  plume  at  its  side.    The  anal 
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papilla  is  very  la^e  and  connected  with  the  front  branchia  by  a 
membrane,  from  which  an  tuscessory  membrane  runs  to  the 
accessory  branchia.  The  rhinophores  are  protected  by  raised 
tubes  about  4  mm.  high  and  covered  with  tubercles.  The  external 
opening  of  the  mouth  is  unusually  large.  On  each  side  of  it  is  a 
conical  well-developed  tentacle  pointing  laterally. 

The  internal  oi^gans  correspond  with  Bergh's  description.  There 
is  a  moderately  large  stomach  with  membranous  walls,  almost 
entirely  enclosed  in  the  liver,  there  being  no  dilatation  whatever 
in  the  digestive  tract  before  it  enters  this  organ.  Within  the 
liver  the  cavity  of  the  stomach  measures  about  6  mm.  across,  and 
the  intestine  when  it  issues  is  nearly  the  same  size. 

Genus  MiAinjLU 

This  curious  form  is  of  very  uncertain  affinities.  Its  elongate 
shape  and  labial  armature  seem  to  ally  it  with  Chromodoria.  But 
the  teeth  are  uniform  and  hamate,  without  denticulations,  the 
back  bears  ridges  and  tubercles  arranged  in  a  regular  pattern,  and 
the  branchiie  are  tripinnate.  A  unique  character  is  presented  by 
the  lappets  on  the  mantle-edge,  wiih  gill-like  lamellaa  on  their 
underside. 

MlAMIRA  NOBILIS  B. 

[Bergh,  "  Neue  Nacktschnecken,"  Jour.  Mus.  Oodefl&x)y,  Heft 
viii.  1875,  pp.  63-63.] 

Two  specimens  from  New  Britain  given  me  by  Dr.  Willey.  In 
one  (hereafter  called  the  first  specimen)  the  tubercles  and  lobes 
are  much  ampler  and  more  elaborately  divided  than  in  the  other 
(or  second  specimen),  so  perhaps  the  two  forms  correspond  to  ihe 
typical  species  and  variety  described  by  Bei^h.  But  the  colour 
ol  both  is  the  same — olive-green  with  a  few  white  spots  on  the 
lower  parts,  and  there  is  no  difference  to  speak  of  in  size.  The 
length  is  40  nmi.,  the  breadth  14,  and  the  height  18.  Down  the 
middle  of  the  back  runs  a  ridge  which  bears  obscure  indications 
of  being  three  ridges  fused  into  one.  It  is  about  6  nmi.  high  in 
the  first  specimen,  and  2  mm.  in  the  second,  and  in  both  bears 
four  tubercles.  From  the  point  where  these  tubercles  arise, 
transverse  ridges  run  at  right  angles  to  the  side  of  the  body  and 
terminate  each  in  a  lateral  lobe.  The  mantle-border  is  marked 
by  a  double  ridge.  There  is  a  veil-like  lobe  over  the  head,  which 
istrifid  in  both  specimens,  and  another  over  the  tail,  which  in  the 
second  specimen  is  small  aad  simple,  but  in  the  first  very  large 
and  studded  with  many  accessory  tubercles.  At  the  sides  of  the 
body  are  four  lobes,  three  in  front  of  the  branchiie  and  one  behind* 
The  lateral  and  terminal  lobes  bear  lamella  on  their  underside  in 
both  specimens,  but  in  neither  are  there  any  under  the  head-lobes. 
The  branchial  pocket  is  at  the  end  of  the  dorsal  ridge,  raised  and 
irregularly  tuberculate.     In  the  first  specimen  there  is  a  very 
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large  posterior  tubercle.  The  openings  of  the  rhinophores  have 
slightly  raised  but  smooth  edges ;  the  rhinophores  themselves  are 
long,  straight,  and  thin,  and  bear  about  30  perfoliations.  The 
tripinnate  branchiie  appear  to  be  nine  in  number,  but  are  so 
deeply  deft  that  it  is  hard  to  say  how  lai*ge  a  group  should  be 
taken  as  the  unit.  The  foot  is  narrow  and  not  very  clearly  marked 
off  from  the  head ;  it  is  distinctly  but  not  deeply  grooved  in  front. 
The  internal  anatomy  is  as  described  by  Bergh.  Both  t^e  labial 
armature  and  the  radula  are  bright  yellow.  The  former  consists 
of  small  rods,  straight  or  bent,  but  in  all  cases  hooked  at  the  end 
and  not  bifid.  The  teeth  of  the  radula  are  somewhat  irregular  in 
shape,  but  no  denticulations  are  discernible ;  the  innermost  teeth 
close  over  the  rhachis.  The  oesophagus  widens  out  into  a  distinct 
dilatation  before  entering  the  liver. 


EXPLANATION  OF  THE  PLATES. 

Platb  XXIIL 

Fig.  L  CkromodoriB  reticulata   (p.  886).     Anterior  end,  showing  relations  and 
proportions  of  head,  foot,  and  mantle,    a,  ridge  connecting  head  and  fioot ; 
6,  groove  in  anterior  edge  of  foot ;  m,  month. 
2.  Dia^wn  of  the  arrangement  of  the  gills,  the  positions  of  which  are  shown  hy 
transTerse  sections  of  their  bases :  a,  anns. 

5.  A  single  gill  cnt  across,  showing  r.,  radiis ;  &.«.,  blood-vessels ;  and  p.,  portions 

of  three  of  the  pinna)  borne  on  the  sides  of  the  rhachis. 
4.  Portions  of  the  ndnla.  a,  central  teeth ;  b,  the  form  of  the  m^orit j  of  the 
teeth ;  and  r,  those  intermediate  in  shape  and  position  between  a  and  h» 

6.  The  alimentary  canal.    The  liver  is  cnt  away  ana  the  stonoAch  laid  open. 

6.  Bnooal  mass.  ml.  Salivary  riand  of  right  side. 

ff.  Gills.  tt,o.  Thin-walled  anterior  diverticnlnm  of 

L  Cnt  surface  of  liver.  stomach. 

14,  Dncts  of  liver  opening  into  §t.m.  Moscles  in  stomach-wall. 


6.  C.  9yke9i  (p.  387).    A  living  example. 

7.  C  eava,  from  lifo  (p.  888).    m,  edge  of  mantle: /;  edge  of  foot. 

8.  Diagrams  of  the  arrangement  of  tne  grills,    a,  rrom  an  example  which  had 

16  gills ;  6,  from  one  with  only  12. 

Platb  XXIV. 

Fig.  1.  CkromodarU  anmulata  (p.  889).    Central  teeth  of  radok. 
2.  Diagram  showing  positions  of  fuMes  of  grills :  a,  anal  papilla. 
8.  A  living  example.    The  poiple  border  of  the  mantle  u  oontinnoos  aU  roond, 

but  is  in  this  case  hidden  m  places  by  tlra  folding  down  of  the  free  mantle- 

edffe. 
4.  C.  elUabethina,  var.  afirieana  (p.  892). 
6.  C  niffrottriata  (p.  894),  dorsal  view. 

6.  Side  view  of  the  same.    (The  number  of  branchin  was  in  reality  seven,  not 

nine  as  here  depicted.) 

7.  C  linmta  (p.  896).    Teeth  of  radula :  a,  from  outer,  and  6,  from  central  part. 

8.  Cfimma  (p.  899).    Living  specimen,    a.  Anterior  comers  of  foot,  which  wm^ 

or  may  not  prqject  beyond  mantle-edge  {ff,  fig.  9). 

9.  Ventral  view  of  the  same  showing  narrow  fSoot  with  its  prolonged  anterior 

eomers  and  transverse  groove,  aiM  proportions  of  head  and  mantle. 
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2.  On  the  Turbellarian  Worm  Avagina  incoloy  with  a  Note 
on  the  Classification  of  the  Prop&rido!,  By  Robbrt 
T.  Lbiper,  Research  Student,  Glasgow  University 
(Embryological  Laboratory)*. 

[Beemved  Febrovy  %  1904.  j 
(Plate  XXV.)t 

The  Turbellarian  which  forms  the  subject  of  the  present  paper 
was  briefly  described  by  me  at  the  Meeting  of  the  British  Associa- 
tion for  the  Advancement  of  Science  held  at  Belfast  in  1902. 
The  chief  characters  were  pointed  out  and  the  name  of  Atfoginu 
ineda  gen.  et  sp.  nov.  given  to  it,  in  a  report  of  that  Meeting  in 
*  Nature'  (c/.  vol.  Ixvi.  p.  641,  1902). 

It  was  observed  by  me  to  be  present  in  the  "accessory  canal " 
of  about  five  per  cent,  of  the  specimens  of  the  common  Heart- 
Urchin,  EchinocardiiMn  cordatum  Penn.,  collected  from  ^ames 
Bay,  Cumbrae,  N.B.,  in  the  summer  of  1902,  and  is  of  interest  as 
being  the  only  recorded  example  of  distinct  parasitism  among  the 
Acoelous  Turbellaria  (in.)  J. 

GeTieral  Features  (Plate  XXV.  figs.  1,  2). 

A.  incola  is  whitish  and  moderately  translucent  in  appearance, 
leaf -like  in  shape,  obovate  in  outline  when  contracted,  lanceolate 
when  extended,  the  blunt  end  being  anterior.  It  measiu^es  in 
length  2*6  mm,,  in  breadth  transversely  '6  mm.,  dorsi-ventrally 
*2  mm.,  and  progresses  by  a  slow  creeping  spiral  movement. 
Several  examples  are  usually  found  in  the  same  host. 

JrUegwmenl  (Plate  XXV.  fig.  3). 

The  integument  consists,  as  in  othw  Acoela,  of  (1)  a  muscular 
network  of  single,  circular,  oblique,  and  longitudinal  fibres  abutting 
on  the  superficial  parenchyma,  and  (2)  a  granular  cuticle  uniformly 
covered  with  cilia.  Not  unfrequently  along  the  ventral  surface, 
but  seldom  on  the  dorsum,  the  cuticle  is  swoUen  by  vesicular 
structui'es  which  are  sometimes  surmounted  by  large  granular 
projections  (fig.  3,  A,  B).    There  are  no  rhabdites  or  sagittocysts. 

Mouth  (Plate  XXV.  fig.  4). 

The  mouth  is  merely  an  opening  in  the  cuticle  exposing  the 
superficial  parenchym.  Its  position  on  the  under  surface  at  about 
the  junction  of  the  anterior  fourth  with  the  rest  of  the  body  is 
recognisable  in  the  living  animal,  even  from  the  dorsal  surface  on 
careful  focussing,  by  the  converging  action  of  the  cilia.  There  is 
practically  no  pharynx. 

*  Commiinioated  hy  th«  Sbcebtast. 
t  For  explanation  of  the  Plate,  see  p.  411. 

^  Roman  namerals  in  brackets  refer  to  the  List  of  Literature  given  at  the  end  of 
thifl  paper. 
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Parenchyma  (Plate  XXV.  figs.  4,  6). 

The  parenchyma  may  be  divided  into  two  portions  : — (1)  A  cellu- 
lar layer,  much  thicker  on  the  ventral  surface  than  on  the  dorsal, 
with  oval  nuclei  lying  for  the  most  part  at  right  angles  to  the 
cuticle  and  staining  faintly.  This  is  known[a8  the  ^'  dermal  layer" 
and  gives  support  to  the  integument  which  is  immediately  super- 
impeded.  (2)  Fine  protoplasmic  strands  passing  inwards  from  the 
dermal  portion.  These  by  their  anastomosis  form  a  meshwork 
enclosing  vacuoles  in  which  various  free  cells  lie.  On  reaching 
the  ovaries  they  unite  to  form  a  delicate  capsule,  whence  still 
finer  strands  pass  to  enclose  the  individual  ova  in  foUicle-like 


DigeHive  Vacuole  (Plate  XXV.  figs.  1,  2,  4). 

Immediately  over  the  mouth  the  ovaries  are  separated  by  a 
large  vacuole  extending  between  the  dorsal  and  ventral  layers  of 
the  dermal  parenchyma  and  traversed  by  protoplasmic  strands  only 
at  the  periphery.  The  ovaries  soon  reunite  ventrally,  but  the 
space  is  continued  a  short  distance  further  along  the  mid-dorsimi 
and  roughly  occupies  the  anterior  middle  fourth  of  the  body.  In 
it  are  found  particles  of  ingested  material  together  with  wandering 
cells.  It  represents  the  digestive  tract,  but  has  not  an  epitheliiJ 
lining  or  any  defined  passage  to  the  mouth.  The  food-particles 
are  in  all  probability  caught  in  the  mobile  protoplasm  presenting 
at  the  mouth,  and  passed  on  into  this  digestive  vacuole. 

FrtmUd  Organ  (Plate  XXV.  fig.  6). 

The  frontal  organ  differs  from  that  of  all  other  Acoela  save 
Bdhmigia  maris-aUn  (Sabussow),  and  is  here  represented  by 
nimierous  large'  single-cell  mucous  glands  lying  in  the  paren- 
chymatous strands  and  bulging  into  the  vacuolar  spaces  above 
and  around  the  brain.  Those  lying  immediately  under  the  dermal 
parenchym  dorsallyare  perhaps  the  largest,  but  their  ducts  all  pass 
to  open  like  those  of  the  remainder,  each  by  a  separate  apralure, 
on  to  the  ventral  surfe«e  only.  As  it  perforates  the  cuticle  each 
duct  dilates  to  form  a  small  ampulla.  Both  glands  and  ducts 
stain  readily  and  deeply  with  hematoxylin  owing  to  the  presence 
of  very  fine  granules.  The  secretion  is  adhesive  and  plays  an 
important  part  in  locomotion. 

Nervous  System. 

The  nervous  system,  which  is  not  well  differentiated,  consists 
of  two  lateral  masses  situated  at  the  anterior  end  of  the  bodv  and 
communicating  with  one  another  by  a  commissure  in  whic^  lies 
the  otocyst.  Flt>m  each  ganglionic  mass  a  lateral  and  a  posterior 
nerve  are  seen  to  be  given  off.  The  tissue  generally  is  finely 
fibrillar,  enclosing  small  clear  cells  with  punctate  nuclei.  Bye- 
spots  are  absent. 
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Reprcductive  System  (Plate  XXV.  figs.  6,  7). 

A.  incola  is  hermaphrodite  and  is  found  sexually  mature  at 
Millport,  N.B.,  in  June  and  July. 

The  penis  is  situated  on  the  ventral  surface  at  the  junction  of 
the  posterior  fourth  with  the  rest  of  the  body.  It  is  conical  and 
carri^  a  knob-like  armattire  at  its  distal  end.  At  its  proximal 
end  ita  duct  dilates  to  form  a  pyriform  vesicula  seminalis,  the 
walls  of  which  are  formed  by  a  thickening  of  the  surrounding 
dermal,  parenchym  and  into  whidi  the  testes  open  on  either  side 
by  no  distinct  or  epithelially  lined  channels.  The  testes  consist 
of  follicular  masses  extending  forwards  on  either  side  in  the 
parenchym  of  the  lateral  parts  of  the  body,  outside  the  ovaries,  to 
beyond  the  mouth,  and  posteriorly  also  for  a  short  distance  into 
the  tail.  The  sperm-foUides  near  the  vesicula  seminalis  contain 
deeply  staining  chromatin  figures. 

The  ovaries  extend  on  either  side  of  the  middle  line  from 
beneath  the  brain  to  within  a  short  distance  of  the  male  apparatus. 
They  early  unite,  but  are  soon  separated  by  the  digestive  vacuole, 
joining  again  in  the  posterior  middle  fourth  of  the  body  (figs.  1,  2). 
The  ova  increase  in  size  as  they  pass  backwards  and  are  enclosed 
in  delicate  parenchyma,  each  occupying  latterly  a  separate  "  follicle." 

No  accessory  female  organs  are  present.  There  is  no  vagina 
through  which  the  ova  can  be  extruded,  and  it  would  appear  horn 
a  careful  examination  of  ripe  specimens  that  the  cuticle  simply 
gives  way  before  the  ripe  ovum  owing  to  an  ever-increasing  growth- 
pressure — ^this  rupture  taking  place  at  a  short  distance  in  front 
of  the  penis  (fig.  7).  In  several  examples  the  ova  lying  most 
posteriorly  had  acquired  a  relatively  dense  capsule,  stainable  with 
osmic  acid,  and  these  not  infrequently  showed  mitotic  figures. 
These  facts,  taken  in  relation  with  the  armature  of  the  penis,  seem 
to  point  to  copulation  being  effected  by  simple  perforation  of  the 
cuticle. 

STgTKMATio  Position. 

The  turbellarian  now  described  differs  along  with  all  the  species 
of  ffaplodiscua  from  other  Acoela  in  that  it  possesses  no  female 
aocessoria.  From  ffaplodiscua  also  it  differs  in  the  following 
respects: — 

rn  Shape. 

(2)  Parasitic  habitat. 

(3^  Mouth  in  anterior  fourth. 

1 4i  Paired  lateral  testes. 

(5)  No  defined  vasa  deferentia. 

(6)  Penis  with  knob-like  armature. 

(7)  Frontal  organ  well  developed  and  opening  by  many 

mouths. 

(8)  Large  digestive  vacuole. 

These  differences  seem  to  be  of  sufficient  importance  to  warrant 
the  erection  of  a  new  genus,  which  I  have  called  Avctgina,    As  an 
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indication  of  its  habit — this  being  the  first  recorded  parasitic  AoceI 
(lu.) — ^I  suggested  ineola  as  the  specific  name. 

NOTB  ON  THB  PbOPORIDjB. 

V.  Graff  in  his  recent  monograph  (i.)  divided  the  Proporidae — 
Acoela  with  one  genital  pore — into  two  genera:  (a)  Proporws^ 
(b)  Monaparus.  In  both  these  the  male  and  female  ducts  open 
into  a  common  atrium  genitale  which  communicates  with  the 
exterior  by  a  single  aperture.  They  are  distinguished  from  eadi 
other  by  the  abs^ce  and  presence  respectively  of  a  spermotheca. 

Since  then  (1890)  some  further  contributions  have  been  made 
to  our  knowledge  of  this  family.  In  1892  v.  Graff  (n.)  drew 
attention  to  the  turbellarian  characters  of  ffaplodiset^  piger 
(Weldon).  In  1895  B^hmig  (iv.)  described  six  new  species  of 
this  genus  and  corroborated  Weldon's  observation  of  the  absence 
of  female  accessoria.  The  following  year  Sabussow  (v.)  recorded 
another  species,  on  which  also  Monticelli  wrote  (vi.).  In  1899 
Sabussow  (v.)  obtained  from  the  White  Sea  an  Acoel  to  which  he 
gave  the  name  Bdhmigia  maris-aibi  (vii.). 

Bohmig's  classification  of  the  family  is  as  follows : — 

"  Genera — (&S  Monoporus — Proporidie  mit  Bursa-seminaUs,  Ac. 
lb)  Proporus — Proporidae  ohne  Biuva-seminalis,  <frc. 
(c)  ffaplodisciM — Proporidae  ohne  Bursa-seminalis. 
Die  Mund5ffii\mg  findet  sich  in  oder  hinter  der 
mitte  der  Bauchflache.  Der  Pluuynx  ist,  wenn 
vorhanden,  kiurz  und  wenig  entwickelt.  Der 
Korperform  ist  platt  scheibenformig." 

He  thus  distinguishes  Proporus  and  Haplodiscua  merdy  by  the 
position  of  the  mouth,  the  size  of  pharynx,  and  shape  of  body, 
while  he  ignores  the  absence  in  Haplodiscus  of  the  '*  atrium 
genitale  "  in  the  other  two  genera. 

Now  it  has  been  shown  above  (p.  409)  that  in  Avagina  the 
female  apparatus  is  incomplete,  the  ova  being  extruded  through  a 
temporary  opening  which  has  no  connection  with  that  of  the  male 
organ.  As  in  Haplodiacua  there  is  a  similar  absence  of  vagina,  it 
seems  not  improbable  that  a  like  method  of  ova-extrusion  also 
obtains. 

The  union  of  the  male  and  female  systems  to  form  a  common 
genital  atrium  in  the  genera  Proporus^  Monoporus  and  Bdhtnigioj 
and  their  total  separation  in  HaplodUcua  and  Avagina^  seem  to 
render  desirable  a  subdivision  of  the  family  as  under : — 

Family  Pbopobid^  :  Acoela  with  one  genital  aperture. 

Subfamilies  I.  Proporitue :    to    include  those   Proporidae 
with  a  common  genital  atrium. 

Genera :  (a)  Proporus,  (b)  Monoporus, 
(c)  Bdhmigia. 
II.  Av€tgini9ia!i :  to  comprise  those   Proporide 
wiitk  male  aooessoria  only. 

Genera :  (&)fi€plodiseus,  (b)  Avagina. 
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In  conclusion,  I  have  to  acknowledge  my  indebtedness  to  Dr. 
J.  F.  Gemmill  for  the  privilege  of  working  up  my  material  in  his 
Laboratory  at  Glasgow  University.  To  Dr.  Teacher,  of  the 
Hunterian  Museum,  also  I  owe  and  now  tender  my  best  thanks. 

Papers  referred  to. 

(i.)  V.  Graff. — Die    Organisation  der    Turbellaria    Acoela. 

1890. 
(ii.^  V.  Graff. — Zoologischer  Anzeiger,  1892. 
(in.)  V.  Graff. — Die  Turbellarien  ds  Parasiten  und.  Wirte. 

1903. 
(rv.)  B5HMIG. — Die  Turbellaria  Acoela  der  Plan]0x>n-Expedi- 

tion.     1895. 
(v.)  Sabussow. — ^^  HapUtdiecue  ueeami^  n.  sp."     Mitth.  zool. 

Stat.  Neapel.     1896. 
(vi.)  MoNncBLU. — "  A  proposito    del  ffaplodisctis    useawi," 

Atti  Soc.  Natur.  Modena,  (4)  voL  1. 
(vii.)  Sabussow. — "  Bdhmigia  maris-albij  g.  et  sp.  n."     Zool. 
Anzeig.  zxii.  p.  89. 

EXPLANATION  OP  PLATE  XXV. 

All  the  fignres  except  fig.  1,  which  is  diMTammatic,  wen  drawn  from 
photomicrographs  of  sections. 

Litt  qfBff^reHee  Lett§r9. 

Br,  Brain,  c.  Catick.  d,p.  Dermal  layer  of  the  parenchyma.  d,v.  Digestive 
Tacnole.  FA,  Frontal  dnets.  F^,  Frontal  glands.  F.o.  Orinoet  of  frontal  dacts. 
M.  Mouth,  mut,  Mnscnlar  layer.  oL  Otocyst.  ov.  Ovary,  p.  Penis,  put,  Arma- 
tnre  of  penis.  ».#.  Parenchymatoas  strands.  $.  Cilia,  t.  Testis,  wm^.  Adven- 
titions  ^  vagina. '    «.#.  Vesicola  seminalis. 

Fig.  1.  The  general  topomphy  of  Avagina  incola  shown  diagrammatically.    X  90. 

5.  Median  longitndmaf  section.    X  90. 

8.  Intepment  and  dermal  ^parenchyma.    A  X  600.    B  X  700. 
4.  Metuil  longitudinal  section  showing  "digestive  vacaole."     X  76. 

6.  Longitudinal  section  of  anterior  end  showing  frontal  glands.    X  160. 

6.  Longitudinal  section  through  male  apparatus.    X  160. 

7.  Lon^tudinal  section  of  po^erior  extremity  showing  adventitious  opening  hy 

wmch  ova  are  being  extruded.    X  46. 

3.  On  Two  Specimens  of  '^  Riporre ''  witb  known  Parentage. 
By  Dr.  Einar  Lqnnberg,  C.M.Z.S.,  &c*. 

[Received  Febnuury  6, 1904.] 

(Plate  XXVI.)* 

When  the  author  of  these  lines  last  summer  visited  the  town 
of  Pite&,  in  Northern  Sweden,  he  had  the  opportunity  of  seeing 
two  fine  specimens  of  Riporre,  then  in  the  possession  of  Dr.  T. 
H.  Bjorkhomt.  The  great  interest  connected  with  these  two 
specimens  is  that  their  parentage  is  fully  known.    They  are  from 

*  For  expUnation  of  the  Plate,  see  p.  416. 

t  Tb^  are  now  in  the  loological  eoUaotious  of  the  Gothenburg  Mufoum. 
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a  small  peasant  village,  Rasvik,  situated  in  the  countiy  parish  oi 
Pitel,  Government  £strict  of  Norrbotten,  thus  not  far  trom  the 
town  mentioned.  The  mother  bird  of  these  Riporre  specimens 
was,  uncUmbtedlj/,  a  hen  of  Lyrurua  tetrix.  She  had  laid  and 
afterwards  hatched  her  eggs  near  a  peasant's  house  in  a  small 
hamlet,  consequently  the  hen  and  her  six  chickens  were  observed 
almost  every  day  during  the  summer  and  autumn  of  1901. 
As  soon  as  the  birds  got  scared  they  perched  in  trees  as  the 
Black  Game  does,  unlike  the  WiUow-Grouse,  When  full-grown 
they  were  shot,  all  of  them  the  same  autumn.  The  first  four 
were  sold  to  an  innkeeper  in  the  town  of  Lute&,  who,  not 
recognising  their  hybrid  nature,  had  them  plucked  and  eaten. 
The  last  two,  however,  luckUy  fell  into  the  hands  of  Dr.  Bjoi^bom, 
who  took  care  of  them  and  had  them  mounted.  Both  these 
specimens  are  males  shot  in  the  month  of  October,  the  one  a 
little  earlier  than  the  other,  so  that  it  was  still  in  moult  and 
retained  some  of  the  feathers  of  the  autumn  plumage.  These 
feathers  are  situated  in  such  a  manner  that  they  form  a  patch 
behind  the  eye  and  on  the  sides  of  the  occiput,  and  a  broad  band  on 
the  sides  of  the  lower  neck,  extending  with  some  scattered  feathers 
on  the  fore-neck,  and  are  almost  exactly  like  those  in  the  corre- 
sponding situation  of  a  young  Blackcock  just  moulting  to  assume 
its  first  black  plumage.  They  are  thus  barred  with  light  bufi* 
and  brownish  black,  the  bars  being,  however,  at  least  partly,  a 
little  narrower  in  the  Riporre  than  in  the  young  Blackcock. 
There  is  thus  no  trace  of  the  rufous  of  the  Willow-Grouse  in  these 
feathers.  A  few  scattered  scapulars,  which  are  mixed  buff  and 
black,  have  an  appearance  which  may  be  termed  intermediate 
between  that  of  the  corresponding  ones  of  Lyrurua  tetrix  $  and 
thatof  Lagopua  lagopua  $ ,  and  differs  from  that  of  the  males  dl  both 
species.  With  regwl  to  the  pattern,  the  axillaries  of  this  Riporre 
specimen  approadi  perhaps  more  those  of  the  female  Willow- 
Grouse  than  those  of  the  Grey-hen.  With  the  exception  of  these 
feathers,  almost  every  feather  of  the  whole  plumage  of  both 
Riporre  specimens  is  either  more  or  less  white,  or  is,  with 
slight  modifications,  like  that  of  an  immature  Blackcock.  The 
description  of  the  Riporre  cock  in  winter  plumage  which  Oollett 
has  given  *  is  quite  correct  for  these  specimens  too,  and  need  not 
be  repeated. 

An  anal3rsis  of  the  plumage,  however,  may  not  be  without 
interest.  The  white  must,  of  course,  be  regarded  as  an 
inheritance  from  the  Willow-Grouse  father,  except  in  such 
places  where  the  Blackcock  as  well  is  normally  white,  as  on  the 
under  tail-coverts,  on  the  wing,  kc.  The  whole  upper  sur&toe  of 
the  Riporre  is,  with  only  slight  modification,  derived  from  the 
Blackcock,  and  this  modification  consists  only  in  the  fact  that  the 
fine  brown  sprinklings  and  vermiculations  on  the  feathers  of  the 
Blackcock  (immature  or  in  summer  plumage)  in  the  Riporre  are 

•  IVoc.  Zool  Soc  1886,  p.  S2i. 
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represented  by  white  ones  of  the  same  kind,  which  become  more 
conspicuous  through  contrast  with  the  black  than  the  brown 
is  in  the  Blackcock.  On  the  rump  of  the  Riporre,  however,  the 
brown  of  the  feathers  is  substituted  by  white  only  at  their  edges, 
while  otherwise  the  fine  wavy  brownish- lines  remain.  The  upper 
tail-coverts  are  black  but  have  broad  white  edges,  and  so  have^ 
although  to  a  less  extent,  the  middle  rectrices.  In  the  latter  the 
white  edges  are  exaggerations  of  the  conditions  found  in  ihe 
immature  Blackcock ;  in  the  former  the  white  edges  correspond 
to  the  freckled  edges  of  the  same  feathers  in  the  Blackcock. 
The  tail  of  the  Riporre  is  deeply  cleft,  so  that  the  middle  rectrices 
are  2^-34  cm.  shorter  than  the  outer.  The  wing-coverts  look 
almost  aU  white,  but  a  closer  examination  reve^  that  their 
basal  hidden  parts  are  black,  or  at  least  densely  sprinkled  with 
blackish.  The  white  in  these  feathers  has  a  distribution  which 
corresponds  to  the  area  of  the  same  feathers  ci  the  Blackcock, 
which  is  freckled  with  buff.  The  ends  of  the  secondaries  of  the 
Rippore  are  more  broadly  tipped  with  white  than  in  the  Black- 
cock. But  otherwise  these  parts  are  blackish,  richly  mottled 
with  white  all  over  their  middle  and  basal  portion.  This  is  the 
more  peculiar,  as  these  parts  of  the  secondaries  are  pure  white  in 
the  Blackcock  as  well  as  in  the  Willow-Grouse.  Here  is  thus  a 
characteristic  which  is  not  inherited  from  either  of  the  parents 
as  it  appears  at  first,  but  it  is  nevertheless  a  tetricid  characteristic. 
The  secondaries  of  the  Blackcock  are,  between  the  white  basal 
half  and  the  terminal  narrow  white  edge,  blackish,  more  or  less 
mottled  with  buff.  This  area  has,  in  the  Riporre,  expanded  over 
the  greater  basal  part  of  the  feathers  at  the  same  time  as  the 
mottling  became  white  instead  of  buff.  In  such  a  way  the  Riporre 
lost  the,  for  the  Blackcock,  characteristic  broad  white  band  across 
the  wing,  while  the  narrow  terminal  band  became  broadened.  The 
outer  web  of  the  primaries,  which  in  the  Blackcock  is  pale 
brownish  with  whitish  mottling,  has  in  the  Riporre  become 
wholly  white,  and  the  inner  web  has  in  the  latter  become  mottled 
with  white  and  quite  white  at  the  tips,  where  the  Blackcock 
shows  a  mottled  area. 

A  broad  band  through  the  eye  of  the  Riporre  is  wliite.  In 
Jbhe  same  place  the  immature  Blackcock,  or  that  in  summer 
plumage,  is  mottled  with  white.  Below  tiiis  space  the  Riporre 
has  a  black  band  in  which  the  feathers  are  very  feebly  edged 
with  white.  The  same  area  is  in  the  Blackcock  glossy  bluish 
black,  but  immature  males  often  show  the  same  whitish  edging, 
although  still  less  developed.  The  fore-neck  and  the  sichw  of 
the  neck,  as  well  as  the  chest  and  beUy,  of  the  Riporre  are  white, 
although  the  invisible  basal  parts  of  the  feathers  are  more  or  less 
black.  The  upper  part  of  the  breast  is  black,  but  mixed  with 
broadly  white-edged  feathers.  The  feathers  of  the  flanks  are 
black,  with  broad  edges  or  outer  halves  white,  whereby  a  spotted 
appearance  is  produced.  The  lower  parts  have  thus  received 
more  white  from  the  Willow-Grouse  than  the  upper  parts  have. 
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The  Blackcock  inheritance,  however,  is  conspKuous  in  the  blad^ 
feathers  or  black  bases  of  white  feathers.  From  this  analysis  it 
is  apparent  that  the  Riporre  in  winter  plumage  is  unable  to 
produce  the  buff  pigment  which  is  found  in  the  immature  Black- 
cock, so  that  therefore  this  coloration  is  substituted  by  white, 
often  in  an  exaggerated  way.  It  is  also  obvious  that  areas  that 
in  the  Blackcock  are  mottled  have  a  greater  tendency  to  became 
white  in  the  Riporre  than  spotted  bkick.  The  feaUiers  of  the 
Blackcock  which  are  more  or  less  pale-edged  become  in  the 
Riporre  more  broadly  white-edged  or  retain  only  a  blade  basew 
In  the  areas  in  the  Blackcock  which  are  quite  black  or  glossy 
black,  the  same  coloration  is  most  dominant  in  the  Riporre  as 
welL 

l^e  tarsi  and  toes  of  these  specimens  are  white  with  long 
feathers,  especially  in  the  specimen  which  has  assumed  full  winter 
garb.  The  claws  are  veiy  large  and  coloured  as  in  the  Willow- 
Grouse,  that  is,  paler  than  in  the  Blackcock.  The  length  of  the 
middle  claw  is  in  one  specimen  22  mm. ;  in  the  other,  which  was 
shot  earlier,  20  mm.  The  claws  are,  however,  compared  with  their 
length  not  so  broad  as  in  the  Willow-Grouse,  and  distinctly 
oblique  as  in  the  Blackcock.  From  the  latter  is  also  inherited 
the  toothed  comb  underneath  the  toes.  The  feet  are  thus  quite 
intermediate  in  structure. 

The  lengths  of  the  wings  are  respectively  234  and  237  mm. 
This  measurement  thus  agrees  with  the  smaller  and  medium-sixed 
specimens  which  CoUett  has  measured. 

A  third  male  specimen  of  Riporre  kept  in  the  Upsala 
Museum,  and  obtained  from  the  province  of  Vesterbotten,  is  a 
good  deal  darker  than  those  just  described.  But  its  coloration 
adheres  to  the  same  systematic  pattern.  The  neck,  except  in 
front,  is  quite  black,  with  narrow  white  edges  to  the  feathecs. 
The  fore-neck  looks  white,  but  the  concealed  parts  of  the  feathers 
are  black.  The  upper  breast  is  wholly  glossy  black*.  The 
metallic  lustre  is  not,  however,  blue  as  in  the  Blackcock,  but 
rather  purple  as  in  the  Rachelhane  (hybrid  between  Oftper- 
caiUie  S  and  Blackcock);  and  this  is  of  interest,  because  it 
indicates  that  the  structure  of  the  glossy  feathers  of  the  Black- 
cock seems  to  be  influenced  in  a  similar  way  through  hybridisa- 
tion with  WiUow-Grouse  as  with  Oiqpercaillie  t.  The  flanks, 
wing-coverts,  wings,  &c.  are  also  darker  in  this  specimen,  the 
front  of  the  tarsi  is  mixed  with  grey,  and  the  daws  are  darker 
than  in  the  spedmens  described  above.  But  in  spite  of  this  the 
general  arrangement  of  the  coloration  is  the  same,  and  this 
seems  to  indicate  that  there  is  only  one  kind  of  Biporre-hybride 
produced  in  the  same  way  by  a  Grey-hen  mated  with  a  male 

*  It  is  probable  that  this  tpecimen  ii  older  than  the  others.  It  is  in  rery  fine 
planuM  and  somei^at  hnger  in  siml  the  wing  measuring  846  mm. 

t  The  porple  lustre  of  the  Rachelhane  cannot  therefore  be  interpreted  u  harii^ 
originated  by  a  mixing  of  the  stmctares  caosing  the  green  lustre  in  the  OspercailHe 
and  those  eansing  the  bine  in  the  Blackoook. 
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Willow-Grouse,  and  that  in  these  hybrids  the  tetricid  inheritance 
from  the  mother  dominates,  and  probably  becomes  more  so  with 
age. 

A  similar  conclusion  is  deduced  from  a  study  of  the  female 
Ri{^)ore  specimens.  The  darkest  specimen  in  Upsala  looks 
almost  like  a  small  Grrey-hen  *  which  has  got  white  or  white- 
freckled  edges  to  her  feathers.  The  proximal  secondaries  are, 
however,  like  those  of  the  male  Riporre  just  described,  and  the 
distal  ones  are  wholly  white.  Another  difference  is  that  the 
outer  tail-feathers  are  black.  Towards  the  centre  of  the  tail  the 
rectrices  become  more  and  more  touisversely  (corresponding 
to  the  rufous  bars  of  the  Grey-hen)  mottled,  first  on  the  outer 
web,  then  right  across  with  whitish,  then  buff  and  rufous-buff, 
so  that  the  central  tail-feathers  are  almost  like  those  of  a 
Grey-hen,  although  the  rufous  bars  are  somewhat  broken.  The 
white  tips,  absent  in  the  outer  tail-feathers,  become  larger 
towards  the  centre.  The  outer  tail-feathers  are  thus  more  like 
those  of  a  Willow-Grouse ;  the  central  ones  more  like  those  of  a 
Grey-hen.  In  addition  to  the  white  edges,  the  feathers  of  the 
back  show  another  difference  from  those  of  the  Grey-hen ;  they 
have,  as  a  rule,  only  one  or  two  rufous  bars,  the  proximal 
of  which  is  more  or  less  broken,  while  the  Grey-hen  has  three  or 
more.  This  difference  in  the  Riporre  is  not,  however,  a  charac- 
teristic in  which  it  appxMches  the  Willow-Grouse,  which  has 
numerous  narrow  wavy  bars.  The  front  of  the  tarsi  is  grey  but 
long-feathered.  The  claws  are  rather  dark.  The  li^test  of  the 
female  Riporre  specimens  in  Upsala  has  broader  white-freckled 
edges  to  the  feathers  on  the  ba<^,  but  otherwise  the  same  feathers 
are  almost  similar  to  those  of  a  Grey-hen  with  three  complete 
bars  of  buff.  Wing  and  tail  of  this  specimen  are  a  little  more 
freckled  than  in  the  other.  The  one  has  the  abdomen  white, 
and  is  a  young  bird,  while  the  darker  is  old.  We  have  here, 
consequently,  a  condition  parallel  to  that  above-stated  for  the 
cocks,  viz.,  the  female  Riporre  becomes  darker  with  age,  and 
resembles  more  a  Grey-hen,  and  there  is  only  one  kind  of  Riporre^ 
the  origin  of  which  must  be  as  stated  above. 

EXPLANATION  OF  PLATE  XXVI. 
Hybrid  GrouM,  Lagopu$  lagopua  ^  X  I^prums  Utrix  $  • 


*  The  feathered  toea»  fta,  prore  the  hybrid  natnre. 


416  DB.  C.  I.  FOB8YTH  MAJOR  OX  DBNTAL  [Mar.  16^ 

March  15,  1904. 

Dr.  Henbt  Woodwaed,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  that 
had  heen  made  to  the  Society's  Menagerie  in  February  1904 : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  February  were  68  in  ntunber.  Of  these  31  were  acquired 
by  presentation  and  12  by  purchase,  19  were  received  on  deposit 
and  6  by  exchange.  The  total  number  of  departures  during  the 
same  period,  by  death  and  removals,  was  89. 

Among  the  additions  special  attention  may  be  called  to : — 

1.  Two  Asiatic  Wapiti,  presented  by  the  President  on  Feb.  23, 
probably  representing  a  distinct  subspecies. 

2.  A  staUion  Kiang  {Equua  hemionus)^  obtained  by  purchase 
on  Feb.  26.  

Mr.  Frank  Slade,  F.Z.S.,  exhibited  and  made  remarks  upon 
a  living  Bantam  hen  which  had  on  each  of  her  wings  a  well- 
developed  thumb  and  claw.     

Dr.  C.  I.  Fors3rth  Major,  F.Z.S.,  exhibited  some  dental  pecu- 
liarities in  a  Rodent  {Hystrix  lettettra  Sykes),  a  Springbok  Ante- 
lope {AfUidorcoB  euehore  (Zimm.)),  and  a  Tertiary  Shrew  {^^Sartx 
ptisiUua  H.  V.  Mey.,  var.  grivenais  Dep."),  and  made  the  following 
remarks : — The  specimens  exhibited  have  in  common  the  peculiarity 
of  possessing  additions  to  what  is  or  is  believed  to  be  Uie  normal 
number  of  teeth  in  their  respective  groups ;  otherwise,  however, 
these  peculiarities  belong  to  very  different  categories.  The 
specimens  are : — 

I.  Cranium  of  an  Indian  Farcupiney  Hystrix  leucura  Sf/kes,  $ 
(text-fig.  79,  p.  417),  showing  in  the  fnaaMaryfioe  eheek-iedk, 
fowr  being  the  usual  number. 

The  skull,  which  is  of  unusually  large  size  (basal  lengths  143'5 
millim.),  was  placed  in  my  hands  by  Prof.  G.  B.  Howes,  to  whom  it 
had  been  presented  by  Captain  Stewart  R.  Douglas.  The  locality 
given  is  Datta  Khel,  Tochi  VaUey,  Bunnu  District,  Punjab. 

Variations  in  the  number  of  teeth  are  exceedingly  rare  in 
Rodentia,  if  we  except  one  family,  the  Bathyei^dse.  Almost 
the  only  case  recorded  in  literature  of  a  supernumerary  tooth  in 
another  family  is  the  one  mentioned  by  Charles  Darwin,  in 
the  skull  of  the  lop-eared  variety  of  the  domestic  rabbit ;  in  that 
case  ^^  there  was  an  additional  molar  tooth  on  each  side  of  the 
upper  jaw,  between  the  molars  and  premolars ;  but  these  two  teeth 
did  not  correspond  in  size."* 

•  Charlet  Darwin,  '*  The  Variation  of  Animali  and  Plant*  nnder  DomertioatioD,'' 
2nd  ed.  toI.  i.  p.  126  (1S76). — Only  one  similar  caae  amongst  Leporids  luu  nnoe 
been  recorded,  cnriooslj  enough  in  the  Tery  eame  variety  of  the  domestic  rabbit ; 
the  snpemnmerary  tooth  was,  howerer,  present  on  one  side  only  (H.  t.  Nathnsins, 
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In  all'  the  genera  of  Hystricidse  we  have  normally  four  cheek- 
teeth ahove  and  below  on  either  side  of  the  jaw,  making  sixteen  in 
all.     Of  these,  the  three  posterior  are  true  molars ;  the  anterior 

Text-fig.  79. 


Jf^n 


Hjfttrix  Uneura^  left  maxillary.    Double  nat.  size, 

one  of  each  row  is,  in  ffj/strix,  a  premolar,  having  replaced  a 
deciduous  tooth.     The  four  teeth  of  the  species  of  Hyatrix  are 


Vber  die  Mpcnaniiten  Leporiden,  p.  16, 1876). — An  adult  rabbit's  skull,  now  before 
me,  oontaiiimg  ttoo  left  posterior  incisors,  situated  side  by  side,  was  exhibited  some 
years  ago  at  a  meeting  of  this  Society  by  Mr.  Holding. — Complete  absence  of  the 
small  posterior  incisors,  without  any  tmce  suggesting  that  they  had  ever  been 
present,  was  met  with  by  H.  v.  Nathusius  in  the  skull  of  a  so-called  "  Leporide," 
forwarded  to  him  as  the  presumed  descendant  of  a  cross-breed  between  the  Rabbit 
and  the  Common  Hare.  The  same  writer  records  a  communication  to  him  from 
Hensel,  who  had  found  that  these  posterior  incisors  were  absent  in  several  skulls  of 
the  conunon  domestic  rabbit  (Der  Zoolopsche  Gkurten,  xx.  p.  134,  footnote  (1879)). — 
The  last  up^  molar  in  Leporidae,  being  much  reduced,  might  be  expected  to  be 
frequently  missing ;  it  is,  however,  remarkably  constant.  G.  R.  Waterhouse  mentions 
a  caae  in  a  "  Lewu  m^dUerrameu*  "  where  this  sixth  upper  molar  was  absent  on 
either  side  ('  A  Natural  History  of  the  Mammalia,'  ii.  p.  44  (1848)).  Although  it  has 
been  repeate^  asserted  (Ann.  Mas.  Nat  Hist.  (3)  xx.  p.  222  [1867] ;  (7)  I  p.  167 
[1898])  that  Waterhouse  was  mistaken  in  making  this  statement,  he  was  perfectly 
Tiffht ;  the  skull  in  ouestion,  from  the  Island  of  &erkenna,  off  Tunis,  is  in  the  British 
Museum  (ZooL  Dep.),  No.  46.10.30.182.  $ .  At  m v  reouest,  Mr.  O.  Thomas  was  good 
enough  to  have  the  skull  taken  out  of  a  second  hare  s  skin  from  Kerkenna,  No.  46. 
10.30.161,  and  in  this  also  the  last  upper  molar  is  absent  on  both  sides ;  in  the  case 
of  the  Kerkenna  Hare  it  seems  therefore  that  we  have  to  do  with  something  more 
than  a  mere  individual  variation.  It  would  be  interesting  to  ascertain  whether  this 
character  is  eomtant  in  the  Kerkenna  Hare,  which  differs  besides  from  the  one  on  the 
neighbouring  continent  (L&pu»  tunetm  de  Wint.),  with  which  it  was  umted  hy 
previous  wrrten,  in  the  mucD  lai^er  sise  of  the  cheek-teeth  and  incisors,  as  well  as 
m  other  characters. — ^The  only  other  specimen  of  a  Leput  in  the  Natural  History 
Museum  showing  the  anomaly  referred  t<^  is  a  skull  of  a  ^  of  Lepu»  evropteiu 
o€cidental4t,  from  Merton  Hall,  Norfolk  (No.  98^.11.1) ;  on  the  left  side  the  Uvt 


upper  molar  is  present,  but  theie  is  no  trace  of  either  the  tooth  or  its  alveolus  on 
the  right  side. — In  Caprola^ui  hUpidnt  (Pears.),  the  Assam  Hispid  Hare,  the  last 
molar  is  more  leducea  in  siie  than  in  any  other  member  of  the  LeporideB ;  but  'i» 
missing  in  none  of  the  five  skulls  of  the  species  in  the  Natural  Histonr  Museum. 
A  second  species  of  CkiprolaffU9t  C.Jkme$H  Stone,  obtained  on  the  Liu  Kin  Islands, 
was  described  not  long  ago ;  in  the  only  skull  examined  there  was  *^no  trace  what- 
ever of  the  small  posterior  upper  molar'  (Proe.  Ac  Nat.  Soi.  Fhilad.,  1900,  p.  461). 
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approximately  of  the  same  size;  the  premolar,  however,  is 
slightly  larger;  a  further  feature  being  that,  having  come  in 
plM3e  after  m.  1  and  m.  2,  it  is  less  worn  than  these  two. 

By  the  criteria  just  mentioned,  it  is  possible  to  determine  the 
anterior  tooth  in  our  specimen  as  the  unique  premolar,  the  three 
teeth  following  as  the  three  true  molars.  So  that  it  is  the  fifth 
tooth,  the  last  in  the  series,  which  is  supernumerary.  It  is 
distinguished  from  all  the  others  by  its  much  smaller  size,  and  by 
reproducing  only  part  of  the  pattern  common  to  the  anterior 
teeth.  Length  of  the  four  anterior  molars  035  millim.,  length  of 
the  supernumerary » 4  millim. 

We  have  been  told  more  than  once  that  there  are  no  individual 
homologies  in  Mammalian  teeth ;  the  reason,  which  apparently  is 
considered  as  the  most  weighty,  being  that  "  on  the  analogy  of 
what  may  be  seen  in  the  case  of  Meristic  Series  having  a  wholly 
indefinite  nimiber  of  members,  it  is  likely  that  the  attempt  thus 
to  attribute  individuality  to  members  of  series  having  normally 
a  definite  number  of  members  should  not  be  made."  * 

The  ^^ definite  number''  is  just  what  makes  all  the  difference; 
now  that  order,  differentiation,  division  of  labour  have  been  esta- 
blished, as  the  gradual  outcome  of  what  before  had  been  chaos,  at 
least  for  our  short-sighted  eyes,  we  can  begin  to  speak  of  individual 
homologies,  while  before  we  could  speak  only  of  eotteetive  homo- 
logies. And  it  is  precisely  the  variations  that  help  us  towards 
making  out  the  individual  homologies :  witness  £.  Roeenberg's 
researches  on  the  variations  occurring  among  the  permanent 
incisors  of  man  t* 

The  old  truth  that  there  is  a  common  bond  between  all  the 
teeth  of  one  specimen,  does  not  invalidate  their  individuality. 
They  are  all  brothers,  being  children  of  one  mother,  the  dental 
lamina ;  some  slight  peculiarity  in  the  enamel  pattern,  by  whidi 
different  species  may  be  distinguished  from  each  other,  is  often 
enough  common  to  all  or  to  several  of  the  cheek-teeth  of  one 
specimen.  In  this  connection  an  interesting  fact,  pointed  out  by 
Bateson,  is  worth  mentioning.  When  a  supernumerary  tooth  is 
added  to  the  posterior  end  of  the  series,  the  normally  ultimate 
tooth,  which  has  become  the  penultimate,  is  not  nnfrequently 
abnormally  enlarged.  This  circumstance  is  considered  by  the 
writer  to  favour  his  view  of  the  non-existence  of  individuality, 
for  '^the  new  member  of  the  series  seems,  as  it  were,  to  have  been 
reckcmed  for  before  the  division  of  the  series  into  parts.**  t  To 
me  the  obvious  explanation  appears  to  be,  that  by  the  increased 
activity  of  the  dental  lamina,  which  not  unfreouently  takes  pboe 
at  the  end  of  the  teeth-series,  and  results  in  zne  production  of  a 
supernumerary  tooth,  the  normally  last  tooth  has  profited  as  well ; 
so  that,  as  in  so  many  other  cases,  the  variation,  the  ezoeptkuii 
confirms  the  rule. 

•  W.  BatoMO,  *  Matarudi  for  the  Study  of  Vamtion,'  p.  978  (18M). 
t  Morph.  Jabrb.  toL  uii.  pp.  M4-«»  (18M). 
X  Pioc  Zool.  Soo.  LoodoD,  1808,  p.  IIL 
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There  are,  of  course,  cases  where  we  are  at  a  loss  to  give  the 
proper  explanation  of  a  numerical  variation — to  state,  that  is, 
which  of  the  teeth  is  the  supemumeraiy  ;  but  that  depends  often 
on  particular  circumstances  inherent  to  the  species,  as  in  the  case  of 
an  Ateles  Tnargiiiatvs  in  the  Natural  History  Museum  (No.  1214  b), 
on  which  great  stress  has  been  laid.  This  specimen  has  four 
premolars  in  each  upper  jaw  instead  of  three.  "  There  is  nothing 
in  this  specimen  to  indicate  that  any  of  these  teeth  should  be 
considered  supernumerary  more  than  any  other  ;  and  in  the 
absence  of  such  evidence  it  would,  as  I  think,  be  best  to  regaiti 
the  four  premolars  in  this  specimen  as  collectively  representing 
the  three  premolars  of  the  normal.  For  just  as  a  stick  may  be 
broken  into  three  pieces  or  into  four,  so  would  it  seem  to  be  with 
Multiple  Parts."* 

The  simile  would  be  appropriate  if  Ateles  marginatvs,  or  the 
other  species  of  the  genus,  presented  us  with  numerous  instances 
of  four  premolars ;  but  among  hundreds  of  examined  specimens 
this  is  the  only  one  in  which  the  "  stick "  has  been  broken  into 
four  "  pieces."  The  reason  why  we  cannot  in  this  instance  state 
which  of  the  four  teeth  is  the  supernumerary,  depends  on  the 
exceeding  likeness  in  size  and  shape  between  the  upper  premolars 
of  Ateles,  If  instead  of  being  acquainted  with  only  one  stage  in 
the  life-history  of  this  specimen,  we  had  been  able  to  watch  it 
from  its  childhood  and  follow  the  gradual  development  and 
coming  in  place  of  the  premolars,  we  would  presumably  not 
have  been  left  in  the  dark  as  to  the  individualities  of  the  premolars 
in  question. 

II.  Two  festal  skuUs  of  the  Springbok  (Antidoix»,s  euchore  Zimm.), 
one  undoubtedly  female  (text- fig.  80,  p.  420),  the  other  probably 
nude  (text- fig.  81) ;  both  exhibiting  calcified  upper  canines. 

The  dry  skulls  were  kindly  forwarded  to  me  by  our  corresponding 
member.  Dr.  R.  Broom,  of  Pearston,  South  Africa,  who  previously 
wrote  to  me  that  he  had  found  small  canines  in  male  (?)  and 
female  Springboks  before  birth,  adding  that  he  thought  they  never 
cut  the  gum. 

The  female  skull,  which  appears  to  be  slightly  younger  tlian 
the  other,  has  a  basal  length  of  47  millim. ;  the  second  deciduous 
molar  is  about  to  cut  the  gum,  the  first  and  third  being  slightly 
more  retarded.  The  antero-inferior  tapering  termination  of  the 
maxillary  presents  on  either  side  a  shallow  fiu-row,  in  which  is 
imbedded  a  diminutive  somewhat  club-shaped  tooth,  in  a  pro- 
'cumbent  position,  parallel  to  the  long  axis  of  the  skull.  The 
anterior  portion  of  the  tooth,  which  is  scarcely  over  1  millim. 
long,  is  thicker  than  the  posterior ;  the  latter  shows  an  open  root,  so 
that  the  tooth  may  not  have  attained  its  full  length.  In  the  second 
skull,  which,  according  to  what  Dr.  Broom  informs  me,  is  pre- 
sumably that  of  a  male,  the  shape  of  the  teeth  is  the  same  as  in  the 

•  Batewn,  op.  cit.  pp.  118, 114. 

Proc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XXVIII.      28 
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female  skull  and  their  length  is  2*5  millim.  Basal  length  of  the 
skull  as  48  millim.  The  two  posterior  deciduous  cheek-teeth 
appear  to  have  just  cut  the  gum  ;  the  anterior  of  the  two  (dm  2)  is 
slightly  in  advance  of  the  posterior. 


Text-fig.  80. — Antidorcaa  euchorej  ? ,  right  maxillary.    Doable  nat.  size. 
Text-fig.  81. — AfUidorcas  euchore  ( <J  ?),  right  maxillary.    Doable  nat,  size. 

Deciduous  upper  canines  have  not  been  often  recorded  in 
Antelopes;  I  can  find  only  five  writers  who  make  mention  of 
them. 

In  this  Society's  *  Proceedings  *  for  1878,  Sir  V.  Brooke  gave, 
side  by  side,  in  tabular  form  the  characters  which  distinguish  the 
Cervidae  from  the  Bovid«.     Under  No.  6  he  states : — 

**  CervidfB,  BovidcB, 

Upper  canines  present  in  both     Canines  absent  in  both  sexes, 
sexes.     Exceptions  ....  Exception,        Nanotragus 

pygmaeuB  [  »  Nwtragua 
pygmtJBus]  has  sometimes 
the  upper  milk-canine."  * 

The  writer  was  not  aware  that  in  1836  Riippell  bad  already 

•  Proc.  Zool.  Soc  London,  1878,  p.  88^ 
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described  upper  canines,  which  do  not  cut  the  gum,  in  the  young 
males  of  the  Abyssinian  Antelope,  Ourehia  montcma  (Riipp.). 
Riippell  stated  expressly  that  the  young  females  are  destitute  of 
them*. 

In  a  very  young  Saiga  Antelope,  A.  Nehring  describes  and 
figures  a  left-side  canine  Ipng  in  a  shallow  furrow  of  the  maxillary. 
It  is  supposed  that  somewhat  later  the  maxillary  would  have 
formed  a  regular  alveolus ;  this  is,  however,  unlikely.  On  the 
right  side  there  was  equally  a  shallow  f turow,  but  the  tooth  was 
wanting  t. 

H.  Nitsche  describes  in  the  macerated  skull  of  a  few  months' 
old  female  Chamois  {Rupicapra  rupicapra)  a  distinct  alveolus, 
8  millim.  long,  of  the  upper  canine  which  apparently  had  not  cut 
the  gum.     The  tooth  had  been  lost  during  maceration  t* 

A.  Nehring  mentions  in  the  skull  of  a  young  Indian  Antelope, 
Antilope  cervicapraj ''  two  well-developed  canines  in  the  maxillary  "  §. 
No  other  particulars  are  given. 

Two  skulls  of  a  few  days'  old  specimen  of  an  Antelope  from 
Obock,  unknown  to  the  writer,  M.  Heude,  showed  each  a  pair  of 
small  procumbent  canines  directed  forwards.  The  skull  of  a  half- 
adult  specimen  had  preserved  the  canine,  enclosed  in  the  borders 
of  the  maxillary  (^'encastr^e  dans  les  bords  maxillaires*')  ||. 

The  same  observer  mentions  that  one  of  four  skulls  of  Neotrcbgua^ 
age  not  stated,  showed  the  two  canines  broken  at  their  '*  collet"  %, 

I  append  the  result  of  a  very  cursory  review  of  the  Antelope- 
skulls  in  the  Natural  History  Museum,  made  with  the  intelligent 
help  of  Mr.  O.  Thomas's  young  assistant,  Mr.  E.  C.  Chubb : — 

(1)  Dry  skull  of  MadoqwoL  phiUppai  Thos.  (No.  99.12.28.4). 
No  sex  stated.  Very  young  specimen ;  the  three  deciduous  molars 
and  m.  1  are  in  sitUy  all  four  scarcely  worn.  On  the  left  side  of 
the  maxillary  is  present  a  somewhat  laterally  compressed  upper 
canine,  which  certainly  had  not  cut  the  gum.  The  right-side 
alveolus  is  empty. 

(2)  Dry  skull  of  half-adult  $  of  Madoqua  kirkii  (Giinth.), 
No.  1720  B  (79.12.18.1),  one  of  the  types  of  Giinther's  KeoU-agus 
kirkiiy  from  South  Somali.  The  much-worn  deciduous  molars 
are  in  place,  as  well  as  the  two  anterior  true  molars.  The  partly 
obliterated  alveoli  of  the  upper  canines  are  visible  on  the  anterior 
tapering  terminations  of  the  maxillary. 

(3)  Dry  skull  of  young  NeotragvA  pygmcefos  ("  Ncmotrctgxu 
permmllua")  from  Fantee,  No.  73.6.22.11.  Deciduous  molars 
and  m.  1  in  place.  The  upper  canines  are  present ;  they  are 
placed  almost  vertically  in  the  jaw  and,  being  worn,  had  no  doubt 
functioned. 

(4)  Young   $   of  Gazella  pidiocmda  (HodgH.),  the  Himalayan 

•  P.  Z.  8.  London,  part  iv.  1S86,  pp.  8,  4. 

t  Sitsgsber.  Oes.  nat.  Fr.  Berlin,  20  Febr.  1S88,  p.  18. 

^  Tharander  fontl.  Jahrb.  1883, 2.  p.  28  (of  separate),  footnote. 

Sp.c*e.  21  Oct.  1884,  p.  186. 
^moires  cone.  THist.  Nat.  de  TEmpire  Chinoii^,  ii.  4.  p.  191,  ftn.  2  (1894). 
Id,  ib, 
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Goa.  Dty  skull,  No.  56.10.1.2.  The  deciduous  molars  still  in 
plfiice  ;  m.  3  had  not  yet  cut  the  gum.  Horizontally  directed 
alveoli  of  the  lost  upper  canines  are  to  be  seen  in  the  usual 
place. 

From  this  sur\-ey  of  what  is  at  present  known  about  these 
rudimentary  canines,  it  would  appear  that,  with  the  exception  of 
j^eotragus  {pygmanM)j  they  never  cut  the  giun,  and  are  usually 
dropped  very  early  in  life,  so  that  in  the  great  majority  of 
cases  they  are  perfectly  functionless.  Although  so  few  cases  have 
been  recorded,  they  represent  the  principal  groups  of  Antelopes ; 
and  I  feel  sure  that  calcified  mdimentary  milk-canines  will  be 
found  to  be  nonnally  pi-esent  in  all  foetal  and  most  very  yotmg 
Antelopes,  and  that  it  is  only  owing  to  the  great  scarcity  of  foetal 
and  very  young  skulls  in  our  Museums  that  they  have  not  been 
observed  more  fi-equently. 

In  the  earliest  known  imdoubted  Antelopes,  from  the  Middle 
Miocene,  the  anterior  portion  of  the  maxillary  is  never  preserved. 
In  the  same  deposits  occur  detached  upper  canines  of  Ruminants. 
These  become  much  more  numerous  in  the  Oligocene,  where  they 
are  besides  not  unfrequently  met  with  in  place  in  more  or  \e^ 
complete  skulls ;  and  it  has  always  been  assumed  as  a  matter  of 
course  that  all  these  remains  are  those  of  either  Oervidae  or 
Tragulidie.  Since,  however,  we  may  conclude,  from  the  vanishing 
rudiments  present  in  recent  Antelopes,  that  the  early  representatives 
of  the  family  were  provided  with  functional  upper  canines,  the 
presence  of  the  latter  in  remains  of  Tertiary  Ruminants  can 
certainly  no  longer  be  considered  in  itself  as  a  reason  for  excluding 
the  Antelopes.  The  Oligocene  Gehcua,  e.  g.,  has  been  repeatedly 
associated  with  the  Tragulidae ;  but  it  might  more  appropriately 
been  termed  an  ancestral  Antelope. 

The  "Anlagen  "  of  the  upper  canine  and  the  lateral  (third)  incisor 
have  been  demonstrated  and  carefully  studied  in  early  foetal  stages 
of  the  domestic  sheep  and  oxen  (Goodsir,  Piana,  Pouchet  et  Chabry, 
Mayo,  A.  Hoffmann,  Rose  und  Bartels,  and  others) ;  but  I  do  not 
know  that  calcified  upper  canines  have  ever  been  observed  in 
either  Ovines  or  Bovines  ;  neither  is  there  a  trace  of  their  alveoli 
in  a  foetal  Giraffe  in  the  Natural  History  Museum. 

III.  Additional  minute  cheek-tooth  in  t/ie  mandible  of  a  Tertiary 
Shrew,  "Soi*ex  pusillus  H,  r.  Mey.y  var,  grivensis  Dep'' 
(text-fig.  82  A,  B,  p.  423). 

In  the  Shrew  family  (Soricida?)  the  number  of  the  upper  teeth 
varies  considembly  according  to  the  different  genera  and  even 
species  ;  it  is,  however,  remarkably  constant  in  the  lower  jaw  of 
recent  Shi-ews,  in  which,  with  one  exception  pointed  out  by  Dobeon 
(Myosorex  vari^is  Gray),  there  are  invariably  six  teeth,  viz.  three 
true  molare,  and  two  minute  teeth,  situated  between  the  anterior 
time  molar  and  tho  large  anterior  procumbent  incisor. 

W.  B.  Scott  hiis  described  a  Shrew  (Protosorex  crassus  Scott 
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from  the  Oligocene  White  River  Beds  of  North  America  *,  in 
which  there  are  four  minute  teeth  between  the  molars  and  the 
large  incisor,  making  eight  mandibular  teeth.  It  was  therefore  to 
be  foreseen  that  in  later  Tertiary  deposits  would  be  found  Soricidfe 
with  the  number  of  lower  teeth  intermediate  between  the  number 
occurring  in  the  Oligocene  and  that  in  the  recent  Shrews,  viz. 
seven.     In  fact,  I  find  that  in  the  "  Sarex  puaiUits  H.  v.  Mey., 


"  Sorex  pusilluSf  vb,t.  grivetuis"  anterior  portion  of  left  mandibaUr  ramas : 
A»  outer ;  B,  inner  aspect. 


var.  grivensis  Dep.,"  which  is  not  unfrequent  in  the  Middle  Miocene 
of  I^  Grive-Saint- Alban  (Is^re),  a  diminutive  tooth  was  present 
between  the  two  minute  intermediate  teeth;  it  has  in  most 
specimens  dropped  out,  but  its  alveolus  is  invariably  present.  The 
specimen  figured  is  a  fragment  of  the  left  mandible  containing 
five  teeth,  viz.,  from  fore  to  back,  the  procumbent  incisor  (the 

•  Proc.  Ac.  Nat.  Sci.  Philad.  1894,  pp.  446-448  (1896). 
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anterior  portion  of  which  is  broken  away),  the  two  intermediate 
teeth,  with  between  them  the  diminutive  tooth  which  had  up  to 
now  escaped  ^the  describers  of  "  Sorex  pusillus,^*  and  the  anterior 
true  molar. 

The  diminutive  tooth  in  question  is  slightly  larger  than  the 
additional  tooth  occupying  the  same  position  in  the  recent 
Myosorex  varitis.  So  long  as  more  fossil  forms  are  unknown,  the 
homologies  of  these  intermediate  teeth  will  remain  doubtful  ; 
the  diminutive  one  is  presumably  the  homologue  of  the  tooth 
which  M.  F.  Woodward  found  as  a  vanishing  structure  in  an 
embryo  of  Sorex  (sp.  ?),  and  which  he  considered  to  be  the  third 
lower  permanent  incisor  *. 


Mr.  G.  A.  Boulenger,  F.R.S.,  exhibited  a  remarkable  Ichthyo- 
saurian  right  anterior  paddle  (text-fig.  83)  from  the  neighbourhood 
of  Bath,  which  he  had  received  from  Mr.  H.  E.  Lansdown,  of 
Bath.  The  locality  and  horizon  of  the  specimen,  which  had  been 
in  the  possession  of  the  late  Miss  Mary  Ashley,  were  unknowTi. 

Text-fig.  83. 


Right  anterior  limb  of  A,  MixoaauruM  eomaluxnua  (after  Repossi) ;  B,  lehthyo- 
§auru9  comminniB  (after  Lydekker) ;  C,  Ichthyosaurus  extremus. 

In  having  three  facets  to  the  distal  extremity,  the  humerus  of 
this  specimen,  had  it  been  found  isolated,  would  have  suggested 
Ophthcdnwscmrus  (from  which  Baptcmodtyn  can  liardly  be  separated 
on  the  evidence  available  at  present) ;  but,  as  shown  by  Seeley, 
the  three  facets  of  the  Opht/talmoaaurus  humeinis  are  for  articula- 
tion with  the  radius,  the   ulna,  and  an   ulnar  sesamoid   bone 


•  Proc.  Zool.  Soc.  London,  1896,  p.  669. 
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(pisiform),  whilst  in  the  present  case  the  additional  facet  received 
the  intennediiim,  which  penetrates  between  the  much  reduced 
epipodials,  as  is  known  to  sometimes  happen  in  the  hind  limb  of 
IclUhyosaurus  communis  and  /.  quadriadasus.  Besides,  the 
compact  arrangement  of  the  phalanges  shows  a  nearer  relation  to 
lehihyaaaurus  than  to  OjJUhalmosaurua,  In  fact  this  paddle 
appears  to  represent  the  extreme  of  the  latipinnate  group  for 
which  the  generic  name  Ichthyosaurus,  sensu  strictOy  is  to  be 
retained,  and  is  characterised  by  the  development  of  both  radial 
and  ulnar  sesamoid  bones. 

Mr.  Boulenger  pointed  out  that  an  evolutionary  series  could 
be  traced  between  the  most  generalised  and  geologically  oldest  of 
Ichthyosaurs,  the  Triassic  Mixosaurus,  through  the  latipinnate 
Ichthyosaurus  (e.  g.  /.  communis)  to  the  tjrpe  here  described  and 
for  which  the  name  Ichthyosaurus  extremus  *  {cf,  Abstr.  P.  Z.  S. 
1904,  No.  5,  p.  18,  March  22)  was  proposed.  Whilst  the  forms 
in  which  a  single  row  of  carpals  and  of  phalanges  correspond 
to  the  intermedium,  instead  of  two  {Lepiochirus  s  Merriamia, 
Toretocnemics,  longipinnate  Ichthyosaurus  s  Proteosaurus  Home), 
represent  a  distinct  series,  likewise  extending  from  the  Upper 
Trias  (California)  to  the  Upper  Jurassic  (Solenhofen). 

Ophthalmosaurus  may  be  regarded  as  probably  the  terminal 
form  of  a  third  series,  as  shown  in  the  following  diagram.  The 
paddles  of  Shastasaurus,  from  the  Upper  Trias  of  CaJifomia,  are 
yet  imperfectly  known,  but  the  genus  is  provisionally  placed  by 
O.  P.  Hay  in  the  Baptanodontidie. 


JVBA88IC     fDorsal  ribs  widely 
and         <    forked ;  pelris  and 
Cbitaciovs.  l^  ischium  narrow. 


'Dorsal  ribs  widely  ' 


ProteoMurus,  IcktkyoMauma.    OpktkaIm(>$anru$^ 


TmiASSXC. 


forked ;  pelvis  and 
ischium  plate*like. 


Dorsal  ribs  single- 

headed    or   feebly 

forked;  pelvis  and 

^  ischium  plate-like. 


Toretoenemn$. 


MerHamiu  f.    3£ixo8auru9»        8ha$t€i$avru9  P 


Hjrpothetical  forms  connecting  the 
Rhynchocephalia  with  the  Ichthyosauria. 


•  [The  complete  account  of  the  new  species  described  in  this  communication 
appears  here ;  out  as  the  name  and  preliminary  diagnosis  were  published  in  the 
'  Abstract/  the  new  species  is  distinguished  by  being  underlined. — Eoitok.J 

t  The  name  Leptochirus  J.  C.  Merriam,  1903,  being  preoccupied,  that  of 
M§rriamia  is  here  proposed  to  replace  it. 
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The  paddle  exhibited  measures  370  millimetres ;  a  small  piece 
of  the  proximal  extremity  of  the  humerus  is  broken  off,  and  a  few 
of  the  distal  phalangeals  appear  to  be  missing. 

The  specimen  has  been  presented  by  Mr.  Lansdown  to  the 
British  Museum. 

P.S. — Mr.  Horace  B.  Woodward,  F.R.S.,  has  kindly  examined 
the  matrix  of  the  specimen,  which  called  to  his  mind  that  of  some 
layers  of  the  Lower  Lias  of  Weston  near  Bath,  and  on  comparing 
it  with  samples  collected  at  that  locality  he  found  it  to  agree  as 
closely  as  possible.  The  beds  are  noted  in  the  Memoir  on 
Jurassic  Rocks  of  Britain,  vol.  iii.  p.  134. — G.  A.  B.,  19.3.04. 


Mr.  A.  E.  Pratt  exhibited  a  series  of  skins  of  Paradise-birds 
which  he  had  recently  collected  in  the  Owen  Stanley  range, 
British  New  Guinea ;  also  a  series  of  photographs  taken  by  his 
son  during  a  two  years*  residence  amongst  the  natives  near  the 
frontier  of  German  New  Guinea. 


The  following  papers  were  read : — 

1.  Note  on  the  Skull  and  Markings  of  the  Quagga 
By  R.  Lydbkker. 

[Received  Febroary  27, 1004.J 
(Text-figures  84-86.) 

Readers  of  the  late  Sir  William  Flower's  excellent  little  volume 
on  *  The  Horse  *  will  not  fail  to  remember  how  assiduously  the 
author  endeavoured  to  bring  into  prominence  aU  evidence  of  the 
ancestral  history  of  the  family  displayed  by  its  existing  members. 
I  shall  therefore  be  only  emphasising  Sir  William's  own  line  of 
investigation  if  I  direct  attention  to  an  oversight  in  regard  to  one 
particular  vestigial  featiu^  met  with  in  certain  living  members  of 
the  Equidce, 

On  page  64  of  the  work  in  question,  which  was  published  in 
1891,  will  be  found  a  statement  to  the  effect  that  although  the 
skulls  of  Hipparimi  and  certain  other  extinct  representatives  of 
the  family  display  a  preorbital  depression  for  a  face-gland  com- 
parable to  the  hu-mier  of  the  Deer,  yet  that  no  traces  of  such  a 
pit  are  to  be  found  in  any  of  the  existing  species  of  the  family. 
From  this  presumed  absence  of  any  trace  of  the  face-gland  of 
Uipparion  in  existing  forms  of  Equvs,  it  has  been  urged  that  the 
latter  genus  cannot  be  the  lineal  descendant  of  the  former. 

The  fact  that  the  late  Professor  Huxley*  in  1870  indicated 
the  existence  of  a  rudimentary  preorbital  pit  in  the  skull  of 
Equiis  sitxUensis  might  have  been  cited  in  disproof  of  the  inference 

*  Quart.  Jonrn.  Oeol.  Soc.  vol.  xx\i.  Prooeedingt,  |>.  1. 
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in  question.  Kor  is  this  all,  for  so  long  ago  as  1880  Dr.  Forsyth 
Major*  had  actually  pointed  out  the  existence  of  a  similar 
feature  in  two  living  species  of  the  family,  in  addition  to  noticing 
its  occurrence  in  the  fossil  Equua  stenonia  of  the  Pliocene  beds 
of  the  Val  d'Amo,  and  its  somewhat  later  ally  E,  quaggoides. 

In  this  connection  I  myself  have  to  acknowledge  a  similar  lack 
of  acquaintance  with  Dr.  Major's  observations. 

Last  year,  in  the  columns  of  *  The  Field,'  I  directed  attention 
to  the  occurrence  of  a  vestige  of  the  Hipparion's  face-pit  in  the 
skull  of  an  Indian  domesticated  Horse  in  the  collection  of  the 
British  Museum.  A  side  view  of  this  skull  is  given  in  the  accom- 
panying text-figure  (84),  from  which   it   will  be  seen  that  the 

Text-fig.  84. 


Side  view  of  skull  (without  lower  jaw)  of  DomeHticated  Horse  from  India, 
showing  mdimentary  face-pit. 

Iachr3nnal  pit  forms  a  very  shallow  and  nearly  circular  depression 
in  the  bone  a  short  distance  in  front  of  the  orbit,  in  just  the  same 
position  as  the  much  dee{)er  pit  occupies  in  the  Hipparion  skull. 
The  only  other  skull  of  a  domesticated  Horse  in  which  I  have 
noticed  a  similar  depression  is  that  of  the  well-known  racer  "  Bend 
Or,*'  in  which  it  is  still  shallower. 

From  the  occurrence  of  the  feature  in  question  in  these  skulls, 
both  of  which  probably  belonged  to  horses  of  Eastern  origin,  and 
its  entire  absence  in  all  the  skulls  of  the  Prehistoric  European 
horse,  I  have  ventured  to  suggest  that  the  "  blood-horse,"  unlike 
the  "  cold-blooded  horse  "  of  Western  Europe,  may  possibly  have 
been  the  descendant  of  Equus  sivaleiisis.  Nor  do  I  think  this 
suggestion  in  anywLse  weakened  by  Dr.  Major's  earlier  discovery 
of  a  rudiment  of  the  face-pit  in  the  European  E.  stenonis,  since  it 
had  apparently  disappeared  in  the  Pleistocene  horse  of  Western 
Europe. 

As  regards  the  aforesaid  observations  of  Dr.  Forsyth  Major, 
which  lead  up  to  the  main  object  of  the  present  communication, 
it  is  stated  in  the  pa.ssage  already  cited  that  the  figure  of  the 
skull  of  the  Quagga  given  in  de  Blainville's  '  Ost^ographie,* 
genus  Equtis,  pi.  iii.,  displays  a  distinct  vestige  of  the  pit  for  the 
face-gland.  Inspection  of  the  plate  fully  confirms  this  statement. 
Struck  with  this  remarkable  peculiarity,  I  examined  the  Quagga's 

*  Abh.  Schweiz.  pal.  Ge9.  vol.  vii.  p.  140. 
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skull  in  the  British  Museum,  belonging  to  a  specimen  formerly 
living  in  the  Zoological  Society's  Ganlens,  of  which  the  mounted 
skin  is  exhibited  in  the  public  gallery.  As  shown  in  the  accom- 
panying text-figure  (85),  this  sk^  likewise  displays  a  very.distinct 
vestige  of  the  face-pit.  Since  this  structure  is  thus  shown  to  be 
present  in  the  only  two  skulls  of  the  Quagga  which  have  hitherto 
come  under  my  notice,  the  presumption  is  that,  if  not  a  constant, 
it  is  certainly  a  very  common  feature  of  the  species. 

Text-fig.  85. 


Skull  of  Quagga  in  the  British  Museum,  showing  vestige  of  depression 
for  the  iBce-gland. 

Apart  from  the  interest  attaching  to  the  occurrence  of  this 
vestige  of  the  Hipparion  face-gland  in  a  second  existing  species  of 
the  genus  Equvs,  the  feature  in  question  has  an  important  bearing 
on  the  suggested  identification  by  Mr.  Pocock*  of  the  Bonte- 
Quagga  t  (E,  burchelli)  with  E.  qtutgga,  I  have  examined  aU  the 
skulls  of  E.  burchelli  in  the  Museum — and  there  are  a  good  many 
— and  in  not  one  of  them  have  I  found  any  trace  of  a  depression 
for  the  face-gland.  And  it  would  accordingly  seem  (so  far,  of 
course,  as  the  available  evidence  goes)  that  the  presence  or  absence 
of  this  feature  forms  a  distinction  between  E,  quagga  and 
E.  burchelli ;  and,  I  may  add,  a  distinction  which  I  think  ought 
to  be  regarded  as  of  specific  value. 

In  this  connection  I  may  mention  that  in  the  type-figure  of  the 
Quagga  given  in  Edwards's  '  Gleanings  in  Natural  History,'  as 
well  as  in  the  photograph  by  York  of  a  living  specimen  in  the 
Zoological  Society's  Gardens,  and  in  the  mounted  skin  in  the 
British  Museum,  the  pattern  on  the  forehead  forms  a  shorter  and 
more  regular  diamond  than  in  the  Bonte-Quagga.  Moreover,  in 
the  aforesaid  three  specimens  of  the  former  animal  there  are  eight 
dark  bars  between  the  eyes,  so  that  the  centre  of  the  diamond  is 
light.  In  the  Amsterdam  Quagga  there  are  ten.  On  the  other 
hand,  in  all  the  specimens  of  the  Bonte-Quagga  that  I  have  seen 

•  Ann.  Mag.  Nat.  Hist.  ser.  7,  vol.  x.  p.  308  (1902). 

t  I  think  this  name,  which  i»  used  by  Comwallis  Harrii,  is  far  preferable  to 
"  Burchell's  Zebra." 
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the  number  of  dark  bars  varies  from  five  to  nine,  thus  making  the 
centre  of  the  diamond  a  dark  line  *.  All  this  tends  to  confirm 
my  ^dew  of  the  specific  distinctness  of  E,  burcheUi  from  E.  quttgga. 

I  may  here  take  the  opportunity  of  referring  to  another  point 
in  connection  with  the  markings  and  coloration  of  the  Quagga. 
Both  Mr.  Pocock  t  and  myself  t  have  suggested  that  the  Quaggas 
figured  by  Edwards  in  the  work  cited  above,  by  Hams  in  the 
'  Game  Animals  of  South  Africa/  and  by  Hamilton  Smith  in 
Jardine's  *  Naturalist's  Library/  may  be  subspecifically  distinct 
from  the  one  figui^ed  by  York  and  the  specimens  presented  in 
various  museums ;  and  I  have  even  gone  so  far  as  to  propane 
separate  racial  names  for  two  of  the  latter.  Apparently 
Oomwallis  Harris  was  also  of  the  same  opinion,  as  at  the  end 
of  his  description  of  the  Quagga  he  gives  an  illustration  of  the  skin 
"  of  an  animal  exhibited  in  the  Zoological  Gardens  as  a  Quagga/' 

Having  obtained  a  considerable  number  of  photographs,  I  am 
now  very  doubtful  whether  the  presumed  division  into  races  is 
justifiable,  although  it  is  possible  that  the  Vienna  specimen  §  may 
be  distinct ;  and,  despite  certain  diflferences  in  regaixl  to  the  width 
and  backward  extension  of  the  stripes  and  also  the  reliitive  pi-o- 
portions  of  the  white  and  fawn  areas,  I  am  disposed  to  regard  the 
Quaggas  figured  by  Edwards,  Harris,  and  Smith  as  representing 
the  same  type  of  animal.  Incorrect  drawing  and  colouring  (which 
is  noticeable  in  many  of  Harris's  plates)  will,  I  think,  account  for 
most,  if  not  all  of  the  differences. 

All  these  plates  repi*esent  a  pale  rufous  or  fawn-coloui-e*! 
animal,  with  white  limbs  and  underparts,  and  black  stripes  on 
the  head,  neck,  and  fore-quarters;  such  stripes  extending  in 
Edwards's  figure  backwards  on  to  the  fianks  and  cioup,  where  they 
break  up  into  lines  of  spots. 

From  this  general  type  I  am  unable  to  separate  the  two  Quaggas 
drawn  by  Waterhouse  Hawkins  from  si)ecimens  living  at  Knowsley, 
and  figured  by  Gray  in  his  '  Knowsley  Menagerie.'  It  is  tnie 
that  their  ground-colour  is  veiy  much  less  rufous  than  in  the 
specimens  figured  by  Edwards,  Harris,  and  Smith,  but  this  may 
perhaps  be  accounted  for  either  by  more  accui^ate  attention  to 
nature,  or  by  the  European  climate  haWng  tended  to  darken  the 
Knowsley  specimens.  Be  this  as  it  may,  the  latter  are  distinctly 
and  unmistakably  fawn-coloured  animals  with  blackish- bix>wn 
stripes  ;  such  stripes  extending  farther  back  on  the  quarters  in  one 
specimen  than  in  the  other. 

On  the  other  hand,  in  the  British  Museum  mounted  specimen 
and  all  the  available  photographs  of  Quaggas  (whether  from  living 
or  stuffed  examples)  the  head  and  fore-quai-tei's  dispk}-  white 
stripes  separated  by  broader  dark  intervals  which  appear  to  be  of 

*  This  is  shown  in  the  figure  of  E.  ImrehelU  in  Proc.  Zool.  Soc.  London,  1903,  it. 
p.  197. 
f  Ann.  Map.  Nat.  Hist.  ser.  6,  vol.  xx.  p.  88  (1897). 
<  Knowledge,'  vol.  xxv.  p.  20  (1902). 
Proc.  Zool.  Soc.  London,  1902,  i.  p.  32. 
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the  same  general  colour  as  the  unstriped  hind-quarters.  This  type 
of  colouring  is  very  conspicuous  in  the  Quagga  in  the  Amsterdam 
Museum  (t^xt-fig.  86)*. 

From  the  occurrence  of  these  white  stripes  Mr.  Pocock  and 
myself  have  been  induced  to  regard  all  the  mounted  specimens  of 
the  Quagga  now  remaining,  together  with  the  one  represented  in 
York's  photograph,  as  racially  distinct  from  the  Quaggas  figured 
by  the  older  writers.  This,  if  true,  would  certainly  be  a  very 
remarkable  circumstance  ;  and  I  have  now  come  to  the  conclusion 
that  it  is  not  supported  by  the  evidence. 

Text-fig.  86. 


Quagga  in  the  Aiiwt4?rdam  Museam. 


I  now  believe,  in  fact,  that  the  diflference  between  the  coloration 
of  the  stuffed  Quaggas  and  the  figures  taken  from  living  animals 
or  fresh  skins  is  entirely  due  to  fading.  On  the  head,  neck,  and 
fore-quarters  the  original  blackish-brown  stripes  have  faded  to  a 
brownish  fawn  similar  to  that  of  the  hind -quarters ;  while  the 
fawn  intervals  between  the  black  stripes  have  bleached  to  white. 
The  result  of  this  is  to  produce  a  type  of  coloration  quite  distinct 

•  Mr.  G.  Renshaw  ('Zoologist/  1001,  p.  48)  hat  stated  that  the  Amsterdam 
Quagga  is  one  of  the  Knowsley  specimens  painted  by  Waterhouae  Hawkins.  This, 
liowever,  is  denied  by  Dr.  C.  Herbert,  Director  of  '  Natura  Artit  Magistra,'  who 
wrote  to  me  as  follows : — ''  I  beg  to  state  that  the  Quagga  bought  by  our  Societyat 
Lord  Derby's  sale,  received  Oct.  31st,  1851,  died  on  January  2nd,  1868.  The 
mounted  specimen  in  our  Museum  was  an  animal  bought  May  9th,  1807,  which  died 
on  the  12th  of  Augtist,  1883.'* 
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from  the  original  one — namely,  a  fawn-coloured  animal  with  white 
stripes. 

A  similar  effect  is  produced  in  the  living  animal,  as  exemplified 
in  York's  picture,  by  photography. 

I  explain  this  by  the  supposition  that  the  light  fawn  bands 
between  the  dark  bars  of  the  Quagga,  which  evidently  correspond 
to  the  white  stripes  of  Grant's  Bonte-Quagga,  had  a  less  stable 
pigment  than  the  fawn  of  the  rump ;  and  that  in  dead  specimens 
long  exposed  to  the  light  these  light  areas  (which  were  originally 
of  the  same  colour  as  the  rump)  faded  to  white,  and  also  come  out 
white  in  photography ;  while  in  both  cases  the  more  stable  fawn 
of  the  rump  (the  typical  ass-colour)  retained  its  original  tint,  or 
approximately  so. 

Whether  the  very  curiously  marked  Quagga  in  the  Vienna 
Museum  figured  in  the  Societ/s  *  Proceedings '  for  1902  (i.  p.  32) 
indicates  a  distinct  race  I  leave  undecided,  but,  in  any  case,  I 
think  that  its  coloration  is  due  to  the  same  cause  as  that  above 
mentioned. 

Reverting,  in  conclusion,  once  more  to  Dr.  Major's  obser\'a- 
tions,  I  have  to  notice  the  record  of  the  presence  of  a  vestige  of 
the  pit  for  the  face-gland  in  the  skull  of  a  young  Ass.  Apparently 
a  trace  of  a  similar  feature  exists  in  one  of  two  young  skulls  of 
that  species  in  the  collection  of  the  Museum,  so  that  its  occurrence 
would  seem  to  be  only  occasional.  Nevertheless,  this  suffices  to 
allow  the  statement  that  vestiges  of  the  pit  for  the  face-gland 
are  now  known  to  occur  in  the  skulls  of  three  existing  species 
(including  the  Quagga  in  this  category)  of  the  Horse  family,  in 
one  of  which  it  appears  to  be  constant. 

2.  Note  on  the  Wild  Ass  of  Moncrolia. 
By  R.  Lydekker. 

[Received  March  10, 1904.] 
(Plates  XXVII.  &  XXVIII.*) 

My  attention  has  been  directed  by  the  President  to  a  Wild 
Ass  in  his  Grace's  collection  at  Wobiun  Abbey,  which  was 
received  with  the  MongoUan  wild  ponies,  and  is  stated  to  have 
been  obtained  as  a  colt  in  Kobdo,  noi'th-west  of  the  Gobi  Desert. 
This  animal,  which  is  a  male,  is  therefore  about  three  yeai*s 
old,  and  thus  approaching  its  full  stature.  The  sketch  repro- 
duced in  the  accompanying  Plate  XXVII.  was  made  in  June  1903, 
at  a  time  when  the  summer  coat  was  at  its  best. 

In  its  make  and  actions — especially  of  starting  when  alarmed 
with  the  head  so  elevated  that  the  plane  of  the  face  is  almost 
horizontal — as  well  as  in  the  general  type  of  coloration,  this  Wild 
Ass  agrees  essentially  with  the  Kiang  of  Ladak  and  Tibet.    Both 

*  For  explanation  of  the  Plates,  see  p.  432. 
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in  the  winter  and  summer  coat  it  lacks,  however,  the  distinctly 
nifous-chestnut  tint  so  characteristic  of  the  latter,  while  it  is 
further  characterised  by  the  much  less  marked  contrast  between 
the  light  and  dark  areas  of  the  coat ;  the  light  areas  on  the 
muzzle,  buttocks,  l^s,  and  underparts  being  **  isabella-coloured  '* 
instead  of  pure  white,  and  thus  much  less  sharply  differentiated 
from  the  fawn  of  the  rest  of  the  body.  The  general  colour  is  pale 
sandy  fawn,  with  the  tips  of  the  ears,  mane,  dorsal  stripe  (which 
is  continued  down  the  tail)  brown ;  and  there  seems  to  be  but 
Little  difference  in  this  respect  between  the  summer  and  winter 
coats.  The  dorsal  stripe  is  narrow,  as  in  the  Kiang,  and  thus 
tlistinct  from  that  of  the  Ghor-khar  and  Onager,  which  is  broader 
and  bortlered  with  white.  In  order  to  show  the  difference  between 
the  present  animal  and  the  true  Kiang,  I  give  (in  PL  XXVIII.) 
a  coloured  iUustration  of  the  latter,  for  which  the  Society  is  also 
indebted  to  its  President. 

I  take  it  that  the  Wobum  animal  is  the  true  Equus  hemumus 
of  Pallas*,  which  came  from  Mongolia,  and  is  known  to  the 
natives  as  the  Chigetai  (Dziggetai).  It  is  certainly  entitled 
to  be  i*^arded  as  subspecifically  distinct  from  the  Kiang  of  Tibet 
and  Ladak,  and  the  latter  should  accordingly  be  known  as  Equus 
hemioHUS  kiatig  Moorcroft.  Judging  from  its  coloration,  the 
Chigetai  should  be  an  inhabitant  of  more  desert  country  than 
thixt  frequented  by  the  Kiang  ;  and  by  comparing  accounts  of  the 
Gobi  with  what  I  know  of  Lftdak,  this  would  seem  to  be  the  case. 
In  separating  these  two  forms  I  am  in  accord  with  Dr.  Matschie 
(SB.  Ges.  naturfor.  Fr.  Berlin,  1893,  p.  208). 

If  the  Chigetai  and  the  Kiang  are  regarded  as  races  of  one 
species,  there  woidd  seem  considerable  reason  for  considering  the 
Onaiger  and  the  Ghor-khai*  as  subspecies  of  a  second;  for  the 
two  latter  certainly  differ  from  the  two  former  much  more  than 
«lo  the  members  of  the  two  groups  from  one  another.  In  their 
tendency  to  a  greyer  colour,  smaUcr  hoc^s,  and  possibly  in  a 
greater  length  of  ear,  the  two  southern  forms  present  an  approxi- 
mation to  the  true  Wild  Asies  of  Africa,  which  is  quite  what 
we  might  expect  from  their  geographical  distribution.  In  ccdour, 
anil  perhaps  aL^o  in  length  of  ear,  as  well  as  in  their  cry,  the 
Chigetai  and  the  Kiang  are  more  horse-like. 

EXPLANATION  OP  THE  PLATES. 

Plats  XXVII. 

Mak  Ohi^ui  {E4fnms  kemioMus)  from  Kobdo,  now  living  at  Wobarn  AVbej, 
in  sammer  coat. 

PUkTB  XXVIIL 

FVomW  K»u^  {E^fttms  k^miomms  kiam^\  from  a  Ladak 
ui  llie  «uuuu«r  oMt,  U  \V  obarn  Abbey. 


•  Nov,  Comm.  Pelrop.  six.  p.  3W,  pL  7  (1776). 
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S.  Description  of  a  new  Species  of  Spot-nosed  Monkey 
of  the  Genus  Cercopitliecus*.  By  R.  I.  PococK, 
F.Z.S.,  Superintendent  of  the  Gardens,  formerly  Assistant 
in  the  Zool.  Dept.,  Nat.  Hist.  Museum. 

[Received  March  15, 1904.] 

(Text-figure  87.) 

[The  complete  accoant  of  the  uew  species  described  in  this  communication 
appears  here ;  but  as  the  name  and  preliminary  diagnosis  were  published  in  the 
Abstract,  the  new  species  is  distinguished  here  by  being  underlined. — Editor.] 

CEBCOprTHECUs  8CLATEBI.     (Text -fig.  87.) 

CercopUhecus  adateri  Pocock,  Abstr.  P.  Z.  S.  1904,  No.  5,  p.  18, 
March  22. 

Naked  integument  round  orbits  blackish,  probably  bluish  when 
living;  eyelids  and  upper  lip  a  dirty  greyish  yellow,  probably 
flesh-coloured  when  living.  Nose  covered  with  a  large  sub- 
triangular  patch  of  hair,  extending  almost  from  the  interorbital 
line,  where  it  is  acutely  angular,  to  the  extremity  of  the  nose,  from 
which,  in  the  specimen  described,  the  hair  appears  to  have  been 
worn  away ;  laterally  the  patch  is  produced  towards  the  cheeks 
into  an  acutely  angular  point,  the  entire  area  being  nearly  twice 
as  wide  as  long ;  the  hairs  composing  it  are  for  the  most  part  white, 
the  extreme  margin  and  the  upper  interorbital  angle  being  tinged 
with  pale  red.  No  black  superciliary  band,  the  reddish- white 
bases  of  the  backwardly  inclined  hairs  of  this  region  forming  a 
pale  supraorbital  line.  On  each  side  from  the  comer  of  the  orbit 
backwards  across  the  temple  runs  a  black  band  which  expands 
towards  the  ear,  reaching  with  its  inferior  edge  the  middle  of  the 
base  of  that  organ  ;  while  its  upper  edge,  running  above  the  ear, 
is  continued  across  the  back  of  the  head  to  meet  at  an  obtuse 
angle  with  its  fellow  of  the  opposite  side ;  the  area  on  the  top  of 
the  head,  thus  circumscribed,  is  covered  with  hairs  banded  alter- 
nately yellow  and  black,  those  on  the  antero-lateral  angles  of  the 
area  being  longer  than  elsewhere.  Beneath  the  temporal  band  on 
the  cheek  there  is  a  band  of  grizzly-yellow  hairs,  which  extends 
backwards  beneath  the  ear  on  to  the  neck,  and,  increasing  in 
width  and  yellowness  in  front,  runs  downwards  and  forwards  to 
a  point  to  meet  the  external  angular  extension  of  the  nose-patch. 
This  yellowish  cheek-band  is  boimded  below  by  a  band  of  black 
hairs,  which  rises  anteriorly  upon  the  external  area  of  the  upper 
lip  between  the  comer  of  the  mouth  and  the  angle  of  the  nose- 
patch  ;  narrowing  posteriorly  it  forms  a  sinuous  curve,  ascending 
on  the  middle  of   the  cheek  and    descending   and    becoming 

*  The  spot-nosed  roecies  of  CereopitheeuB  liave  been  monographed  of  late  years 
by :— P.  L.  Sdater,  P.  Z.  8.  1898,  pp.  i4A-^7 ;  Matschie,  SB.  Ge^  nat.  Freunde 
Berlin,  1898,  pp.  94-101;  H.  O.  Forbes,  Allen's  Nat.  Libr.,  Monkeys,  vol.  ii. 
pp.  44-64  (1894). 
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evanescent  towards  the  ear.  The  direction  of  the  hairs  of  this 
band  follows  its  curvature.  Beneath  it  the  cheek  is  a  dirty  grejrish 
white,  which  gradually  passes  into  the  grizzly-yellow  colour  of  the 
sides  of  the  neck.  A  scanty  fringe  of  white  hairs  upon  tBe  ear. 
Occipital  area  blackish.  Nape  of  neck  and  shoulders  speckled 
yellow  and  black  ;  between  the  shoulders  and  the  root  of  the  tail 
the  coat  is  speckled  black  and  rich  coppery  yellow.  Arm  exter- 
nally speckled  yellow  and  black,  becoming  blacker  upon  wrist  and 
hands  and  upon  the  posterior  side  below  the  elbow.  Leg  externally 
speckled  yellow  and  black  to  the  upper  side  of  the  foot ;  much 
more  sobre-tinted  than  the  sacral  region,  but  the  tints  of  the  two 
areas  blending  imperceptibly,  without  any  intervening  line  of 
demarcation.  The  whole  of  the  underside  grey,  whiter  upon  the 
chin,  where  there  are  some  black  hairs,  and  upon  the  throat ;  dusky 
olive-grey  upon  the  chest  and  belly,  where  the  hairs  are  apically 
annulate  ;  inner  side  of  arms  and  legs  also  dark  ashy  grey.  Upper 
side  of  tail  in  its  basal  half  speckled  red  and  black,  redder  than 
the  sacral  region,  although  the  tints  of  the  two  areas  pass  gradually 
into  one  another ;  posteriorly  the  upper  side  becomes  gradually 
yellower,  then  greyish  black,  with  the  terminal  hairs  quite  black ; 
underside  of  tail  deep  rusty  red  in  its  basal  half,  passing  into  ashy 
grey  posteriorly,  a  sharp  line  of  demarcation  between  the  tints  of 
the  upper  and  under  side.  Some  rusty -red  hairs  upon  the  perinseal 
region  and  scrotum. 

Measurements  of  dried  skin : — Prom  crown  of  head  to  root  of 
tail  14^  inches  (363  mm.);  length  of  tail  2^  inches  (613  mm.). 

Loc.  W.  Africa :  Benin. 

Tills  species  is  based  upon  the  skin  of  a  young  male  specimen 
with  complete  but  unworn  dentition,  that  was  deposited  in  the 
Gardens  by  Mrs.  Pickering  Phipps  on  July  12th,  1902,  and  died 
on  the  8th  of  August  in  the  same  year. 

I  have  much  pleasure  in  dedicating  the  species  to  Dr.  P.  L. 
Sclater,  who,  recognising  the  importance  of  preserving  material  of 
this  genus,  instructed  Mr.  Ockenden,  the  assistant  to  the  Society's 
Prosector,  to  skin  examples  of  the  genus  Cercopithecua  that  died 
in  the  Zoological  Gardens.  It  was  largely  upon  material  thus 
obtained  that  Dr.  Sclater  based  his  monograph  of  this  genus 
published  in  the  *  Proceedings'  for  1893. 

The  form  of  the  nose-spot  points  to  aflBnity  between  this  species 
and  C,  cephua  and  *C,  eryihroiis.  Prom  C  cephvs  it  differs  mainly 
in  the  following  cliaracters : — (1)  The  hairiness  of  the  nose; 
(2)  the  absence  of  moustache- band  ;  (3)  the  pallid  upper  lip  and 
chin  ;  (4)  the  sinuous  curvature  of  the  black  cheek-band  ;  (5)  the 
extension  of  the  grey  tint  of  the  throat  up  to  the  level  of  a  line 
joining  the  nostril  and  lower  edge  of  ear ;  (6)  the  presence  of 
a  black  occipital  band  as  sti-ongly  defined  as  in  (7.  petaiirnsta ; 
(7)  the  shortness  of  the  white  ear-fringe ;  (8)  the  i)resence  of  red 
hairs  upon  the  scrotum  and  all  along  the  proximal  portion  of  the 
underside  of  the  tail. 

It  is  nearer  to  C  er^/tkrotis,  but  may  he  at  once  distinguished 
Proc.  Zool.  Soc'.— 1904,  Vol.  I.  Xo.  XXIX.  29 
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by :  (1)  the  absence  of  the  black  supendliary  band  ;  (2)  the  white 
colour  of  the  noee-spot  and  of  the  hairs  upon  the  ears ;  (3)  the 
presence  of  the  occipital  band ;  (4)  the  grizzled  colour  of  the  forearm ; 
and  (9)  by  the  restriction  of  the  red  on  the  tail  to  the  proximal 
half  of  its  under  side. 

The  constancy  of  the  above-mentioned  characters  in  C,  erythroUs 
has  been  tested  upon  five  skins,  four  of  which,  including  the  type, 
are  in  the  collection  of  the  British  Museum ;  the  other,  belonging 
to  the  Zoological  Society,  is  that  of  a  specimen  that  lived  for  four 
years  in  the  Gardens,  and  was  mentioned  by  Dr.  Sclater  in  his 
monof^ph  of  ihe  genus  CercopUhecus  (P.  Z.  S.  1893,  p.  246). 
This  specimen  is  ticketed  Fernando  Po ;  and  the  same  loadity  is 
assigned  to  the  t^^pe  and  to  two  other  skins  in  the  British  Museum, 
the  remaining  skin  in  that  institution  being  labelled  "  W.  Africa, 
G.  Burton." 

The  last-mentioned  skin  was  taken  from  a  smaU  and  presumably 
very  young  individual.  The  length  of  the  body  from  the  occipital 
interaural  area  to  the  root  of  the  tail  is  about  10|  English  inches 
(=  263  mm.),  and  the  tail  itself  about  16  English  inches 
(400  mm.).  It  is  thus  a  much  smaller  Monkey  thaji  the  type 
of  C,  selaterij  and  proves  bejrond  doubt  that  the  coloration  of  the 
young  C,  erythrotis  is  practically  the  same  as  the  adult,  except 
that  the  back  and  tail  are  darker  and  less  rufous.  Hence  it  may 
be  inferred  that  the  coloration  of  the  type  of  C.  sclcUeri  would 
not  have  altered  appreciably  had  the  specimen  lived  to  maturity. 

It  is  unfortunate  that  none  of  the  British  Museum  skins  of 
C.  erythrotis  are  sexed.  The  one  belonging  to  the  Zoological 
Society  is  a  female ;  and  since  the  only  known  example  of 
C.  sclateri  is  a  male,  it  is  conceivable  that  the  differences 
pointed  out  above  are  sexual.  But  the  analogy  of  C.  cepkuSj 
a  nearly  related  form,  in  which  the  sexes  are  alike  in  colour, 
affords  no  support  to  such  a  conception.  Finally,  it  may  be  inter- 
esting to  point  out  that  the  principal  point*?  of  difference  between 
C.  sckUeri  and  C.  erythrotis  may  be  ascribed  to  a  deficiency  of  red 
pigment  in  the  hairs  upon  the  nose,  the  ears,  and  the  greater 
part  of  the  tail.  In  fact  C.  erythrotis  might  with  some  justice 
be  described  as  an  erythristic  form  of  C.  sclateri,  so  far,  at  least, 
as  the  areas  named  ai-e  concerned. 


4.  Contributions  to  the  Anatomy  of  the  Lacertilia. — (1)  On 
the  Venous  System  in  certain  Lizards.  By  Frank  E. 
Beddard,  M.A,,  F.R.S.,  Prosector  to  the  Society. 

[Received  Febnuiry  23, 1904.] 

(Text-figures  88-94.) 

I  have  found  that  the  best  metho<l  of  studying  the  venous 
trunks  of  these  lizai-ds  is  to  divide  the  anterior  abdominal  vein 
and  then  to  inject  both  anteriorly  and  posteiiorly ;  no  valves  stop 
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tlie  flow  of  the  injected  fluid,  which  passes  freely  into  the  system 
of  the  vena  cava  as  well  as  into  the  vessels  of  the  various  poilHl 
systems.  In  this  way  I  have  found  it  possible  to  make  accurate 
Sketches  (as  I  hope)  of  the  course  of  the  veins  in  certain 
Lizards,  and  to  add  something  to  the  existing  knowledge  of  the 
subject.  This  knowledge  is,  however,  already  very  considerable, 
but  refers  mostly  to  Lac&rta,  of  the  venous  (and  arterial)  systems 
of  which  there  are  many  excellent  figures*.  These  sources  of 
information  are,  however,  mainly  concerned  with  the  moi-e  genenil 
aspects  of  the  circulatory  system,  and  many  details  are  absent. 
Thus  Jourdaint,  in  figuring  t  the  vena  cavae  and  anterior 
abdominal  vein,  omits  the  epigastric  veins,  and  his  figure  §  of  the 
suprarenal  portal  system  takes  account  of  a  few  vessels  only — 
unless,  indeed,  Lacerta  differs  greatly  from  the  type  which  I  myself 
have  examined.  This  criticism  cannot  be  applied  to  the  most 
recent  and  the  most  important  memoir  upon  the  subject  known 
to  me — that  of  Hochstetter  ||. 

This  memoir  contains,  in  addition  to  embryological  observations, 
a  number  of  facts  relating  to  the  venous  system  of  the  adult 
Lacerta  and  some  other  genera  of  Lizards,  together  with  a 
bibliography.  I  shall  refer  to  the  facts  detailed  by  Hochstetter 
in  the  coui*se  of  the  following  contribution  to  our  existing  know- 
ledge of  the  venous  system  of  the  Lacertilia. 

Iguana  tubercnlata. 

Of  this  species  I  have  dissected  three  examples,  all  of  them 
females. 

The  vena  cava  posterior  lies  entirely  to  the  left  side  of  the 
mesorectum,  instead  of  on  the  right  side  as  in  T'diqua,  It  arises 
by  two  branches,  one  from  behind  the  middle  point  of  each  kidney 
and  quite  concealed  by  the  pelvis.  At  about  the  middle  of  the 
kidney  the  vein  divides  into  the  larger  vena  cava  which  runs  on 
the  right  side  and  a  smaller  left  branch. 

Anterior  Abdominal  vein. — The  accompanying  drawing  (text- 
fig.  88,  p.  438)  illustrates  the  detailed  branching  of  the  anterior 
abdominal  system,  which  is  more  complicated  than  that  of  l^Uiqua 
which  I  describe  later.  At  its  origin  from  the  vena  advehens 
anterior  the  ab<lominal  vein  receives  several  branches  from  the 
parietas  botli  right  and  left.  The  veins  from  the  two  fat-bodies 
do  not  only  form  their  respective  halves  of  the  abdominal  vein. 
After  the  junction  of  the  two  vessels  to  form  the  median  unpaired 
anterior  abdominal,  three  branches  from  the  right  and  two  from 
the  left  fat-body  join  the  anterior  abdominal.  The  exact  details 
are  shown  in  the  drawing  to  which  I  have  already  referred. 
Epigastric  vein. — The   median   epigastric  vein   is  constructed 

•  For  instance,  in  Parker  9l  Has  well,  'Text-book  of  Zoolof^/  London,  1897. 
t  "  liecherclies  ««r  la  veine  porte  rdnale,"  Ann.  Sci.  Nat.  (4)  xii.  p.  134. 
X  Loe.  cit.  pi.  xi.  fig.  1.  J  Loc.  cit.  pi.  xi.  fig.  2. 

II  **  lieitrage  z.  Kntwicklungsgeschichte  des  Venensysteras  der  Amnioton,  ii.  R#p. 
tilipn>"  Morpli.  Jahri>.  xix.  p.  428. 
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more  on  the  plan  of  the  epigastric  system  of  Tiliqua  than  on 
that  of  Varanus.  It  arises  chiefly  from  the  anterior  abdominal, 
some  way  before  the  entry  of  the  latter  into  the  liver,  and 
runs  forwaixl  to  the  liver,  which  it  enters  in  common  with  the 
\sist  of  the  three  ventral  parieto-hepatic  veins.  Posteriorly,  I  am 
inclined  to  think,  it  is  continuous  with  a  slender  vessel  arising 
f  I'om  the  bladder  in  common  with  certain  branches  of  the  anterior 
abdominal  vein  (see  text-fig.  88).     Its  course,  at  least  anteriorly, 


Text-fiof.  88. 


RAxtAU        f\ 


RFB 

Anterior  aMominal  and  median  epifc*stric  vein  of  Iguana  tmhermlata. 

Bt,f  veins  of  bladder :  Hpig.,  median  epigastric :  L.AntJLhd.^  left  root  of  anterior 
abdominal:  L.F.B\,  veinn  of  left  fat-body;  Lat.Ahd^  lateral  abdominal: 
]i,Aut^b4^  right  root  of  anterior  abdominal ;  RT^^  veins  of  rigbt  fat- 
bod)-. 

is  accurately  along  the  ventral  median  line.  The  lateral  epigastric 
veins  ai^  well  developed  and  are  like  those  of  Vttranus;  they 
spnug  from  the  anterior  abdominals  nearer  to  the  union  of  these 
\  i's-it»is  in  the  middle  line  than  do  the  posterior  vertebmls.     I 
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have  seen  this  vessel  throughout  its  whole  course  only  on  the  right 
side  of  one  specimen.  In  this  specimen  the  vein  bifurcates  at 
about  the  middle  of  the  liver,  and  the  one  branch  joins  the  first 
of  the  ventral  hepato-parietaJs ;  the  other  branch  is  prolonged 
forwards  and  joins  the  brachial  vein. 

Lateral  Abdomifud  veins, — These  veins  in  fyucma  are  short,  and 
perhaps  this  condition  is  to  be  correlated  with  the  conspicuous 
development  of  the  lateral  epigastrics  *.  Each  Fprings  close  to  the 
root  of  the  anterior  abdominal  on  either  side  in  company  with 
two  small  parietal  veins  (text-fig.  88).  I  could  trace  them 
forwards  only  as  far  as  the  level  of  the  suprarenal  bodies,  where 
they  become  continuous  with  the  veins  of  the  same. 

Azygos  vein. — Anteriorly  the  azygos  vein  is  exposed  on  the 
left  side  for  a  space  of  three  or  four  vertebr».  I  traced  it 
beneath  the  subclavian  artery  and  as  far  as  the  third  following 
intercostal  artery.  On  the  right  side  the  vein  disappeared  from 
view  at  the  level  of  the  origin  of  the  right  subclavian.  Two 
specimens  were  alike. 

The  gastro-intesthud  branches  of  the  Portal  vein  are  either  four 
or  five  and  they  ai*e  as  follows : — Posterior  to  the  opening  of  the 

Text-fi''.  89, 


/fn^JU         Si., 


Alimentary  portal  system  of  Iguana  tuherculata, 

AtU.Abd.,  anterior  abdominal  vein;  G.,  gastric  veins;  GJELejKy  pjwtro-hepatic; 
X»n  trunk  from  large  intestine;  Si.,  branches  from  small  intestine;  i^pl.^ 
splenic  vein ;  P.,  pancreatic  vein. 

anterior  abdominal  vein  is  a  branch  supplying  the  stomach  and  pan- 
creas ;  this  follows  the  curvature  of  the  stomach,  and  is  connected 
anteriorly  with  the  last  of  the  gastro-hepatic  veins.  Then  follows 
another  gastric  vein  which  draws  blood  from  the  opposite  side  of 
the  stomach ;  in  the  second  individual  this  vein  joins  the  first 

*  According  to  Uochsteiter  this  vein  if  absent  in  UromaHix. 
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gastric  before  entering  the  portal  vein.  The  remaining  veins  are 
similar  in  the  two  specimens.  The  first  to  join  the  main  tnink  of 
the  portal  is  a  vein  from  the  small  intestine ;  then  follows  a  mach 
larger  trunk,  which  first  of  all  receives  a  branch  from  the  small 
intestine  and  then  divides  into  two — one  splenic  and  the  other 
gastric.  The  main  trunk  is  continued  along  the  large  intestine, 
receiving  blood  from  the  latter  and  from  the  csecum.  It  will  be 
noticed,  therefore,  that  the  portal  system  of  the  alimentary  canal 
in  JgtKkna  differs  in  several  points  from  that  of  TUiqua^  notably 
in  the  difference  between  the  branches  from  the  stomach  and 
from  the  small  intestine.  A  last  point  in  the  portal  system  of 
this  Lizard  to  which  1  desire  to  call  attention  is  a  direct  connection 
between  the  poi-tal  system  and  the  systemic  veins.  A  minute 
vein,  which  would  certainly  escape  attention  in  a  specimen  that 
had  not  been  injected,  arises  from  the  portal  vein  just  at  the 
ciecum,  and  passes  along  the  mesentery  to  join  the  branch  of  the 
inferior  vena  cava  which  supplies  the  left  ovary. 

YeiUral  H^pato-parietal  veins, — These  veins  are  either  two  or 
three  in  number.  The  last  of  them,  i.  e,  that  entering  the 
liver  nearest  to  its  posterior  end,  receives  a  vessel  from  tlie 
anterior  alnlominal  vein,  to  which  reference  has  ali"eady  been 
mmle  (on  p.  438).  It  emerges  from  the  body-wall  in  the  middle 
line.  The  middle  vessel  is  formed  by  the  junction  of  at  least 
three  branches— two  of  these  run  anteriorly  and  posteriorly 
respectively  in  the  middle  line,  and  the  former  receives  a  brancli 
fvova  the  right  side.  The  most  anteiior  of  the  three  ventral 
hepato- parietal  veins  arises  fit)m  the  left  side  of  the  ventral 
median  line.  Where  there  ai-e  only  two  ventral  hepato- parietal 
veins,  it  appeared  to  me  that  the  anterior  of  the  two  represented 
the  two  anterior  veins  of  the  first  specimen  fused  together.  In 
the  third  specimen  which  I  dissected  (which  was  not  injected)  the 
anterior  of  the  thi-ee  veins  has  two  important  branches  which  1 
did  not  observe  in  the  other  specimens.  One  of  these  joins  the 
epigastric,  as  has  ah-eady  been  described.  The  second  branch  runs 
forwards  and  downwards  and  traverses  the  middle  line  of  the 
sternum  below  the  skin;  it  is  exactly  comparable  to  a  vein 
already  described  in  Tiliqaa,  of  which  the  homologue  also  appears 
to  exist  in  Varamts, 

Dorsal  Hepato-parietal  veins. — There  are  eitlier  one  or  two  of 
these  veins  on  the  right  side,  which  enter  the  liver  close  to  the 
entrance  of  the  vena  ca\*a.  Where  there  are  two  the  postericw 
vein,  as  will  be  explaine<i,  is  detached  from  the  suprarenal  system. 
The  more  usual  single  vein  in  one  of  the  two  individuals  arises  from 
the  parietes  and  passes  along  two  vertebne  before  entering  the 
liver,  from  which  it  ret*eives  two  intercostal  branches  which  are 
hidden  below  the  musculature.  Corresponding  to  it  on  the  left 
side  of  the  vertebral  column  another  vein  emerges  from  the 
parietee  and  divides  into  two  branches,  which  embrace  the  aorta 
and  become  continuous  with  various  branches  on  the  stomach 
which    ultimately   join    the   two    ga^tro- hepatic    veins    already 
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described.  In  the  second  specimen  the  conditions  were  a  little 
different.  The  hepato-pexietal  of  the  right  side,  just  after  leaving 
the  liver,  gives  off  a  superficial  branch  to  the  parietes  which 
belongs  to  the  same  series  as  those  which  combine  to  form  the 
additional  hepato-parietal  vein  already  referred  to.      It  then 


Text-fig.  90. 


Oviducal  veins  of  Iguana  iuberetdata, 
^,  parittal  TeiBS ;  X.,  kidney;  Orf., oviduct;  Orfc, oviducal  vein;  Fcf.,  veni  cava. 
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divides  into  two  equally-sized  branches^  one  of  which  plunges  at 
once  into  the  pai-ietes  at  the  side  of  the  vertebral  column ;  while 
the  other  is  continued  forwards,  and  finally  ends  just  opposite  to 
the  emergence  (on  the  left  side  of  the  vertebral  column)  of  the  left 
dorsal  hepato-parietal  vessel,  which  passes  to  the  liver  by  way  of 
the  stomach. 

The  Ovidu^al  veins  (text.-fig.  90,  p.  441)  are  somewhat  compli- 
cated. A  continuous  vessel,  much  contorted  to  allow  for  necessary 
stretching,  runs  along  the  oviduct.  Into  this  open  altogether  eight 
transversely-running  veins  in  the  case  of  both  oviducts.  Tliese 
may  be  divided  into  two  series.  The  first  six  communicate  directly 
with  the  vena  cava;  the  last  two  belong  to  the  afferent  renal  system. 
The  six  anterior  oviducal  veins  seem,  at  least  occa^sionally,  to  receive 
brsuiches  from  the  suprarenal  body  which  lies  in  close  contact 


J.4ljfU 


Veins  of  kidney  of  Iguana  tuherculata. 

A,  B,  C,  parietal  veins ;  Ant.Ahd.,  anterior  abdominal ;  Ca.,  caudal  vein ; 
K^  kidney ;  LatJLhd^  lateral  abdominal ;  0(f.,  oviducal. 

with  the  vena  cava.  In  the  case  of  the  right  oviduct  the  first  of 
the  oviducal  vessels  which  are  connected  with  the  renal  system 
has  a  rather  complicated  course.  It  is  a  very  stout  vessel,  and 
runs  very  nearly  as  far  as  the  right  vena  cava,  where  it  divides 
into  two  bi-ahches  (see  text-fig.  91).    The  anterior  of  these  branches 
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gives  off  a  veiy  slender  twig,  which  appears  to  enter  the  vena 
cava  and  then  plunges  into  the  parietes  to  the  right  of  the  middle 
line.  The  posterior  branch  runs  over  the  kidney  and  becomes 
continuous  with  the  vena  renalis  advehens,  which  enters  the 
kidney  at  about  the  middle  of  its  length.  The  last  vein  leaving 
the  oviduct  is,  as  I  believe — though  I  am  unable  to  be  quite 
certain — continuous  with  the  caudal  affluent  of  the  kidney. 

SupTcareTicd  Portal  veins, — These  vessels  are  more  complicated 
in  IgtLana  than  they  are  in  Tiliqua  or,  according  to  Hochstetter's 
figure,  in  Lacerta  viridis.  There  are  two  series  of  these  veins, 
distinguished  by  their  greater  or  less  length.  One  specimen 
possessed  five  of  the  longer  vessels  and  three  of  the  shorter 
on  each  side.     The  shorter  ones  correspond  to  the  siipraremil 

Text-fig.  92. 


Ovariun  and  suprarenal  veins  of  Iguana  tuhereulata, 

Orf.,  oviducal  veins:  Or.,  ovjirj';  Ocv-^  ovarian  vein  of  opposite  ovary; 
8r,v.,  shorter,  Sr.v.\  longer  suprarenal  veins;  Fci.,  vena  cava. 


portals  present  in  Tiliqua';  and,  as  in  that  lizard,  they  arise  from 
the  body- wall  not  far  from  the  ventral  median  line.  Of  the  longer 
vessels,  which  emerge  from  the  body- wall  much  further  away  from 
the  ventral  median  line,  there  were  five  in  one  specimen,  of  which 
three,  on  the  left  side  of  the  body,  united  before  reaching  the 
suprarenal  body.  Some  at  least  of  these  longer  vessels  are  con- 
nected, as  already  mentioned,  with  the  posterior  vertebral  vein. 
In  the  other  specimen  of  Igucma  there  was  an  interesting  modifi- 
cation of  this  arrangement.  The  last  three  vessels  of  the  longer 
series,  at  any  rate  on  one  side  of  the  body,  instead  of  passing  to 
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the  suprarenal  body  became  fused  into  a  single  trunk  pouring  its 
blood  into  the  liver  between  the  entrance  of  the  dor^  parietal 
portal  and  of  the  vena  cava  posterior.  In  this  specimen,  more- 
over, the  left  posterior  vertebral  vein  emerges  from  the  parietes 
some  way  in  front  of  the  gonad,  and,  running  superficially,  forms 
an  additional  blood-supply  to  the  suprarenal  body. 

Tiliqua  scincoides. 

Of  this  lizard  I  have  dissected  two  individuals,  both  of  them 
males ;  in  only  one  was  the  venous  system  injected.  The  most 
noteworthy  character  in  the  venous  system  of  this  lizard  is  the 
great  disproportion  between  the  right  and  left  vena  renalis 
revehens.  As  a  rule  there  is  an  inequality  in  these  vessels,  the 
right  being  larger  than  the  left.  In  the  present  species  (text-fig. 
93,  p.  445)  the  left  is  so  small  that  it  seems  to  be  on  the  verge  of 
disappearance.  I  did  not  trace  it  in  the  injected  specimen  as 
far  as  the  kidney.  The  right  vein  lies  to  the  right  side  of  the 
mesorectum,  and  the  branch  putting  it  into  communication  with 
the  left  vein  can  be  seen  to  perforate  that  membrane;  the  branch 
is  large  ;  it  is  only  after  receiving  the  veins  from  the  left  gonad 
that  it  dwindles  and  finally  disappears.  The  right  vena  renalis 
reveliens  receives  only  one  branch  from  the  right  testis. 

The  anterior  abdominal  vein  arises  on  each  side  much  as  in 
Iguana,  There  are,  however,  differences  of  detail.  After  the 
origin  of  the  ischiadic  vein  from  two  roots  it  divides  into  the 
anterior  abdominal  and  the  vena  renalia  advehens ;  the  latter 
reaches  the  kidney  much  more  anteriorly  than  in  Iguana,  and 
instead  of  running  over  the  kidney  superficially  it  buries  itself  in 
its  substance  well  before  reaching  the  inner  border.  The  anterior 
abdominal  vein  receives  two  intereostals  and  one  parietal  vein  on 
the  outer  side  before  becoming  confluent  with  the  posterior 
vertebral.  A  long  vein  from  the  bladder  and  also  branches 
from  the  fat-bodies  join  the  anterior  abdominals  before  they 
unite  to  form  the  median  trunk.  At  the  point  of  junction  a 
median  vessel  from  the  under  surface  of  the  pelvis  joins  the 
anterior  abdominal ;  this  is  composed  of  a  branch  from  each  leg 
and  a  median  backwardly-running  branch.  It  is  a  curious  fact 
that  these  vessels  show  an  asymmetry  precisely  similar  to  that 
which  I  have  observed  in  Varaiius,  In  both  lizards  the  vein  to 
the  right  leg  joins  the  median  trunk  anteriorly  to  that  point  at 
which  the  vein  from  the  left  leg  joins  it. 

Suprarenal  Portal  veins, — In  one  individual  there  were  three  of 
these  veins  to  each  suprarenal  body ;  in  another  specimen  (text- 
fig.  93,  p.  445)  there  were  four  on  the  right  side  and  three  on  the 
left.  The  veins  lie  between  the  intercostal  arteries  and  follow  the 
ribs ;  they  emerge  from  the  parietes  at  a  greater  distance  from  the 
middle  line  than  the  arteries  which  enter  the  parietes. 

Intestinal  Portal  veins. — The  portal  vein  is  made  up  of  seven 
affluent  veins.     The  first  is  the  gastric ;  next  to  this  is  a  vessel 
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from  the  etomach  and  pancreas,  which  is  followed  by  a  small 
duodenal.  Then  two  important  vessels  debouch  into  the  portal 
vein  opposite  to  each  other,  one  from  the  small  intestine,  the 
other  from  the  spleen.  A  third  important  trunk  from  the  small 
intestine  follows,  and  the  vein  of  the  colon  completes  the  series. 

Text-fig.  93. 


SrK 

Vena  cava  and  spermatic  veins  of  Tiliqua  scineoidet. 

L.Vci.t  left  vena  cava  or  vena  renalis  revchens;  B.Vci.f  rigjit  ditto ; 
Sp.D.,  sperm-duct;  8r.V,,  suprarenal  veins;  2%  testes. 

EpigtMtric  veins. — These  are  not  so  fully  developed  as  in 
Varcmibs^  and  are  somewhat  different  in  other  respects.  The 
vessel  enters  the  liver  anteriorly,  as  is  the  case  with  Iguana^  and 
receives  a  few  branches  from  the  ventral  parietes.  The  intimate 
relation  of  the  epigastric  to  the  anterior  abdominal  contrasts 
with  the  conditions  obtaining  in  Varanus,  Furthermore,  it  will 
be  apparent  that  this  vein  is  equivalent  to  a  vein  in  Iguana  which 
is  lettered  Ejng,  in  the  sketch  of  the  anterior  abdominal  system 
of  that  lizard  (text-fig.  88,  p.  438),  and  that  therefore  it  represents 
only  a  portion  of  the  epigastric  system  of  Iguanui,  The  paired 
epigastrics  of  Iguama  I  have  been  unable  to  find  in  either  specimen 
of  Tiliqua. 

Dorsal  ffepato-parietal  veins. — Only  one  vein,  as  is  apparently 
the  general  rule  among  Lizards,  enters  the  narrow  posterior  pro- 
longation of  the  right  liver-lobe ;  where  the  vein  enters  it  is  quite 
as  thick  as  the  vena  cava  posterior.  It  runs  for^^ard  along  the 
right  side  of  the  vertebral  column,  and  after  giving  off  about  four 
intercostal  branches,  two  to  right  and  to  left,  disappears  from 
view.  There  is  no  communication  with  the  cesophagus  such  as 
exists  in  Iguama.  It  agrees  very  closely  with  the  corresponding 
vein  in  Varantis. 
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Lateral  Abdominal  veins. — These  veins  are  seen  at  their 
simplest  in  the  present  genus,  as  also  in  Jgua/na.  Each  vein 
arises  from  the  femoral  vein  of  its  own  side,  and  runs  forward 
within  the  body-cavity  in  close  attachment  to  the  parietes ;  the 
vessel  on  each  side  lies  in  the  angle  formed  by  the  bending  of  the 
parietes  to  constitute  the  lateral  walls  of  the  body ;  they  are  thus 
about  equally  far  removed  from  the  mid-dorsal  and  mid- ventral 
lines.  The  veins  give  off  bi-anches  to  it  where  they  perforate  the 
obliquely-running  membrane  which  supports  on  each  side  the 
bladder,  and  shuts  off  the  fat- body  from  the  front  part  of  the 
abdominal  cavity.  The  vessels  are  visible  as  far  forwards  as 
the  end  of  the  lungs,  where  they  become  lost  in  the  parietes. 
There  is  no  superficial  connection  between  these  veins  and  the 
renal  portal  veins.  The  anterior  region  of  the  same  vein,  i.  e.  the 
azygos,  runs  from  the  jugular  along  the  vei-tebi-al  column,  but  on 
the  right  side  in  both  specimens,  whereas  in  Igiuina  it  is  on  the 
left.  It  is  noteworthy  that  such  a  difference  in  position  occurs 
also  among  mammals. 

Text-fior.  94. 


AneJl<L 


Alimentary  portal  system  of  Tiliqua  acincoidcs. 
For  lettering  sec  text-fig.  89,  p.  439. 

Ventt'al  HepcUo-parietal  veins, — The  regular  number  of  these 
veins  in  Tiliqua  gigas  appears  to  be  tliree  ;  but  in  one  of  the  two 
individuals  examined  by  me  thei*e  was  a  very  slender  additional 
vein  entering  the  liver  just  behind  the  anterior  of  the  three. 
The  last  of  the  three  veins,  as  in  Igvana  (see  p.  440),  joins  the 
median  epigastric  vein,  not  very  far  from  the  entry  of  the  latter 
into  the  liver ;  on  its  way  it  gives  off  one  or  two  branches  to  the 
ventral  parietes  in  the  middle  line.  Concerning  the  middle  vein 
there  is  nothing  particular  to  be  said.  The  anterior  vein  is  very 
i-emarkable,  and  quite  different  from  the  corresponding  vein  in 
Igttana.  In  runs  straight  from  the  liver  to  the  ventral  panetes, 
which,  however,  it  pei-fomtcb  in  the  middle  line  and  behind  the 
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sternum.  The  vein  reappears  just  below  the  skin  and  just  super- 
ficial to  the  musculatuie,  passing  forwards  along  the  ventral 
middle  line  to  the  neck.  Before  terminating  on  the  neck  the  vein 
gives  oflF  a  branch  on  each  side,  which  runs  down  the  neck  among 
the  muscles  a  little  anteriorly  to  the  origin  of  the  fore  limb.  I 
traced  the  vein  on  one  side  to  a  point  close  to  the  auricles,  and 
I  think  that  it  communicates  with  the  jugular  vein.  Since  the 
vessel  showed  no  diminution  of  calibre  up  to  the  point  where  I 
lost  it  (owing  to  the  failure  of  the  injection),  I  do  not  think  thiit 
it  can  arise  from  a  capillary  network  on — for  example — the  heart. 
As  to  the  course  of  the  blood  in  this  vessel  I  have  of  course  no 
positive  facts  to  offer ;  1  believe,  however,  that  the  blood  must 
How  towards  tlie  liver — tliat  the  vessel  is,  in  fact,  part  of  the 
poi-tal  system,  chiefly  for  the  reasons  that  if  the  vein  be  regarded 
as  an  hepatic  vein  its  course  would  seem  to  be  imnecessarily 
erratic.  A  connection  between  the  head-end  of  the  body  and  the 
hepatic  or  other  portal  systems  is  not  common  in  reptiles ;  but  I 
shall  presently  have  to  refer  to  analogous  cases  in  the  Monitor 
(see  below,  p.  449). 

GastrO'hepatic  veins, — This  lizard  has  a  well-developed  system 
of  gastro- hepatic  vesseLs,  by  which  I  understand  those  veins  which 
communicate  directly  between  the  stomach  and  the  liver  and  do 
not  reach  the  latter  indirectly  via  the  common  portal  vein.  I  find 
either  three  or  four  of  these  trunks,  which  are  all  of  them  situated 
anteriorly,  and  are  supported  by  one  or  other  of  the  two  (right 
and  left)  gastro-hepatic  ligaments.  Anteriorly  the  two  membranes 
in  question  become  joined,  and  this  uni)aired  region  bears  two  of 
the  veins ;  the  next  vein  runs  in  the  right  and  the  last  in  the 
left  sheet  of  the  mesentery. 

Taranus  griseos. 

Of  this  lizard  I  have  dissected  two  examples,  both  of  them 
males.  The  circulatory  system  has  l)eon  <lescrihe<l  by  Corti*  ; 
and  Hochstettert  has  added  some  details  of  value,  which  I  have 
confirmed. 

The  original  of  the  anterior  ahdominal  vein  is  correctly  described 
by  Hochstetter,  who  figures  the  vessels  i.  I  may  remark  that 
each  anterior  abdominal  receives  befoi-e  it«  union  with  its  fellow 
only  two  branches  from  the  fat-body,  which  contrasts  with  the 
larger  number  characteristic  of  Igtiana. 

Epigastric  veins. — The  right  and  left  epigastric  veins  arise 
from  the  outer,  sciatic,  veins  of  the  legs  immediately  behind  the  last 
of  the  branches  which  come  from  the  fat- bodies.  Each  is  closely 
accompanied  by  an  epigastric  artery,  the  course  of  which  is  not 
dealt  with  here.  During  their  course  along  the  ventral  parietes 
the  veins  receive  many  branches  from  the  parietes,  and  they 
finaUy  end  in  the  liver  independently  of  each  other.     It  is  note- 

•  *  De  Systemate  vasorum  Paammosauri  prisei,'  1853.  I  am  not  acquainted  with 
this  work.  f  Morph.  Juhrb.  xix  p.  AOl. 

I  Loc,  cit.  pi.  xvi.  fig.  17. 
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worthy  also  that  the  entry  of  the  veins  into  the  liver  is  not 
coincident ;  the  right  epigastric  enters  that  orgim  a  considerable 
distance  behind  the  entry  of  the  left  vein.  Furthermore,  each  is 
associated  with  its  own  liver-lobe,  right  or  left,  though  the  point 
of  entry  into  the  same  is  only  just  right  or  left,  as  the  case  may 
be,  of  the  median  sulcus.  In  the  larger  specimen  of  Va^ranus  the 
arrangement  of  these  veins  is  slightly  different  in  that  the  right 
epigastric  enters  the  liver  anteriorly  to  the  left.  Both  veins,  the 
right  and  the  left,  are  continued  forwards  as  well  as  backwards. 
On  the  left  side  I  have  ascertained  that  the  anterior  prolongation 
of  the  epigastric  joins  the  mammary  branch  of  the  left  jugular  at 
a  considerable  distance  from  the  heart.  This  branch  seems  to  me 
to  be  quite  comparable  with  the  similar  vein  in  Tiliqua  (see  p.  445), 
which  arises,  as  I  thought,  from  the  jugulars  and  independently 
enters  the  liver ;  the  main  difference  being  that  in  Varcmus  the 
vein  is  double  throughout,  that  it  does  not  immediately  underlie 
the  skin  for  the  greater  part  of  its  course,  and  that  it  fuses  with 
the  epigastric  instead  of  entering  the  liver  separately.  Or  this 
vessel  in  Tiliqua  may  be  homologous  with  the  single  hepato- 
parietal  ventral  of  VaranuSy  which  I  describe  below.  The 
epigastric  of  the  left  side,  at  any  rate,  gives  off  a  branch  to  the 
fat- body  of  that  side  before  joining  the  femoral  vein. 

Laieral  Abdominal  veins. — Occupying  the  same  position  as  the 
corresponding  vein  of  Tiliqua,  the  lateral  abdominal  veins  of 
VarantiA  have  somewhat  different  relations.  There  were  further- 
more differences  in  the  two  individuals  which  I  dissected  *.  In  the 
first  place,  the  vein  is  more  complete  anteriorly  than  posteriorly, 
while  in  Tiliqua  and  Iguana  the  reverse  is  the  case.  In  the  latter 
the  vein  arLses  from  the  leg  vein  and  runs  forward  for  a  varjing 
distance.  In  Vcwanus  the  vein  does  not  appear  to  be  connected  with 
the  veins  of  the  hind  limb,  but  it  is  connected  with  veins  in  the 
anterior  region  of  the  body.  It  arises  anteriorly  from  the  jugular 
in  common  with  the  mammary  vein  and  branch  of  epigastric. 
In  one  specimen  there  is  a  second  branch  from  the  jugular  rather 
nearer  to  the  heart.  In  this  specimen,  however,  there  is  not  a 
plain  superficial  connection  between  the  lateral  vessel  arising  from 
the  two  branches  of  the  jugular.  However,  the  vessel  passes 
hvckwards,  and  after  its  seci>nd  origin  receives  a  branch  from  the 
lung.  It  ends  posteriorly  in  the  suprarenal  vessels,  as  has  been 
described  in  considering  these  veins.  I  thus  confirm  Hochstetter 
in  demang  the  existence  of  an  anastomosis  between  this  vein  and 
the  anterior  al>dominals  posteriorly. 

Dorsal  Ilepato-parieial  veins. — As  in  Tiliqua.  there  is  but  one 
vein,  that  of  the  right  side.  It  either  emerges  from  the  parietes 
just.  l)elow  the  point  where  it  enters  the  liver  or  has  a  short 
superficial  course,  emerging  rather  further  forwards ;  it  gives  off 
no  bninches  to  the  left  side  such  as  are  found  in  Tiliqua. 

•  IVvth  specimens  were  enterod  on  the  books  of  the  Society  m  belonring  to  the 
Mmo  tiv^MCN  vi«.  r«f  rwi»w»  er**r»t.  I  can  find  no  rc«M)n  Irum  exteruu  chunicteri 
|t»r  rntumimr  I  hi*  idontifirntiou. 
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Ventral  Farieio-hepatie  vein's, — These  veins  as  independent 
veins  are  poorly  developed  in  Va7'anvs  as  compared  with  the  other 
types.  There  are  at  most  three  of  them .  The  anterior  corresponds 
to  a  vein  which  seems  to  be  a  characteristic  vessel  and  always 
found  in  Lacertilia.  But  its  distribution  in  Varanu^  is  rather 
different.  In  one  specimen  the  vein  is  formed  by  two  affluents, 
one  from  the  ventral  parietes  and  the  other  from  the  stomach. 
Concerning  the  second  specimen  I  am  rather  uncertain,  but  inclined 
to  believe  that  there  is  also  a  connection  with  the  mammary 
and  epigastric  branch  of  the  jugular  (see  p.  448).  In  the  second 
specimen,  moreover,  this  vein  enters  the  liver  in  company  with 
the  left  epigastric.  The  second  vein  of  this  series  is  a  medianly 
situated  vessel  which  does  not  enter  the  liver  independently, 
but  is  an  affluent  of  the  left  epigastric.  A  third  vessel  enters 
the  anterior  abdominal  vein  near  to  its  entry  into  the  liver. 
Hochstetter  observes* : — "  Dass  die  Venen  der  vorderen  Brustwan<l 
in  der  Stemalgegend  nicht  in  dei  Zweige  miinden,  die  als  V.  portae 
secundariae  aufzufassen  sind  wie  bei  Lacerta,  sondem  in  die 
vorderen  Hohlvenen,  findet  in  der  Lage  des  Herzens  und  seiner 
grossen  Gefasse  bei  diesem  Reptil  seine  Erklarung."  I  am 
disposed  myself  to  look  upon  the  fact  rather  as  inciicative  of  a 
resemblance  to  TUiqiia  and  Iguana,  which  lizards,  as  has  been 
mentioned,  also  have  communications  between  the  anterior  veins 
and  the  portal  system  of  the  liver. 

Sammary, 

Some  of  the  more  important  new  factft  described  in  the  fore- 
going pages  may  now  be  briefly  recapitulated. 

(1)  Wliile  there  is  generally  (?  always)  an  inequality  in  size 
between  the  two  venie  renales  revehentes,  l^UiqvM  is  remarkable 
on  account  of  the  very  reduced  size  of  the  left  vein. 

(2)  While  Igiuma  possesses  three  epigastric  veins,  two  lateral 
and  a  median,  the  last  only  is  developed  in  Tiliqua,  Varanns 
has  the  lateral  epigastrics  which,  as  in  Iguana,  are  connecte<l 
anteriorly  with  the  jugulars,  but  (?  in  correlation  with  the  absence 
of  a  bladder)  the  median  epigastric  is  at  most  rudimentary. 

(3)  The  intestinal  poi-tal  systems  of  Igiuma  and  Tiliqua  differ. 
In  the  former  there  are  only  two  branchas  from  the  small 
intestine,  one  of  which  joins  the  gai^tro-splenic  trunk;  in  the 
latter  there  are  three  veins,  all  of  which  open  separately  into  the 
portal  trunk. 

(4)  In  both  Iguana  and  Tlliqtia  there  is  a  superficial  vein 
lying  beneath  the  skin  but  above  the  musculature  and  along  the 
middle  line  of  the  sternum,  which  enters  the  liver  posteriorly  and 
appears  to  be  connected  with  the  jugulars  anteriorly. 

(5)  Varaniia  has  but  one  vein  running  from  the  stomach  and 
cBSophagus  directly  to  the  liver  (i.  e.  not  by  way  of  the  intestinal 

*  Loc.  cit.  p.  167. 
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portal  systoiTi).      In  Iguana  tliere  are  two  such  veins  and  in 
7^iliqua  tlu^ee. 

(6)  Iguana  differa  from  both  Tiliqua  and  Varanua  in  possessing 
dorsal  parieto-hepatic  veins  which  arise  from  both  sides  of  the 
vertebral  column.  In  TUiqvba  and  Varanua  only  the  right  vein 
Ls  present,  which  enters  the  liver  close  to  where  it  is  perforated 
posteriorly  by  the  vena  cava.  In  IHliqua  this  vessel  receives 
intercostal  branches  (?)  from  the  left  side  as  well  as  from  the  right 
which  cross  the  vertebral  column  superficially;  these  are  not 
present  in  Varanus.  The  left  doi«al  parieto-hepatic  vein  of 
Iguana  reaches  the  liver  by  way  of  a  venous  plexus  on  the 
stomach  and  the  gjistro- hepatic  veins. 

(7)  The  lateral  abdominal  vein,  from  where  it  joins  the  root 
of  the  anteiior  abdominal  to  a  point  anterior  to  this  where  it 
becomes  defective,  is  very  short  in  Iguana  as  contrasted  with 
Tiliqua,  In  none  of  the  types  which  I  have  examined  is  this 
vein  continuous  from  one  end  of  the  body  to  the  other  as  it 
appears  to  be  (according  to  Hochstetter)  in  Lacerta, 

(8)  Igiuina  is  to  be  distinguished  from  Tiliqua  (and  possibly 
from  Varanus)  by  the  more  complex  system  of  suprarenal  portals ; 
there  are  two  sets  of  these  vessels  instead  of  only  one. 

(9)  The  two  posterior  of  the  oviducal  veins  in  Iguana  are  con- 
nected eiich  of  them  with  one  of  the  afferent  veins  of  the  kidney. 


5.  A  Contribution  towards  the  Knovvledore  of  the  Lepi- 
doptera-]{hopalocer«i  of  Dominica,  B.WM.  By  Percy 
I.  I^THY,  F.Z.S.,  F.E.S. 

[Received  March  6, 190i.] 

fThe  complete  account  of  the  new  species  described  in  this  communication 
api>ottrH  here ;  but  as  the  names  and  preliminary  diagnoses  were  published  in  the 
*  Abntract,'  such  species  are  distinguished  bj'  being  underlined. — Editor.] 

In  the  *  Proceed inofs '  of  the  Zoological  Society  for  1884 
Messrs.  Godman  and  Sailvin  give  a  list  of  the  Butterflies  collected 
in  Dominica  by  Mr.  G.  French  Angas.  This  ILst  contains  27 
species,  three  being  described  as  new,  one  undetermined,  since 
described  by  the  same  authoi-s  (P.  Z.  S.  1896,  p.  519),  and  one 
treated  as  identical  with  a  Cuban  form  tlux>ugh  want  of  material. 

In  the  present  paper  I  am  able  to  add  12  species  to  the  list, 
three  of  which  are  new  to  science,  and  to  differentiate  between 
the  Cuban  and  Dominican  Hesperid. 

I  am  indebted  to  Messi-s.  Agar  and  AUport  for  the  material 
received. 

Pyrameis  cardui. 

Papilio  cardui  Linn.  Syst.  Nut.  i.  p.  774. 

Two  very  bad  specimens  of  tliis  cosmojiolitan  sj^cies  were 
obtained. 
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DlADEMA  MISIPPUS. 

Papilio  miaippus  liirn.  Syst.  Nat.  i.  p.  264. 

Messrs.  Godman  suid  Salvin  record  this  species.  I  have  only 
received  a  single  female ;  it  belongs  to  the  form  with  the  white- 
banded  apex,  and  has  a  rather  faint  discal  white  patch  on  liind 
wings  above. 

Meoalura  peleus. 

Papilio  pdeus  Sulz.  Gesch.  Ins.  t.  13.  f.  4. 

Three  specimens  in  bad  condition. 

AgANISTHOS  ORION. 

Papilio  orion  Fabr.  Syst.  Ent.  p.  485. 

Three  specimens  of  this  common  South  American  species. 
They  agree  best  with  the  mainland  form,  not  with  that  found  in 
the  Greater  Antilles.  In  the  same  way  all  the  specimens  of 
Anartia  jcUrophce  Linn,  are  typical  and  do  not  belong  to  the 
variety  saturata  Stgr. 

Anjsa  dominicana. 

Anoda  dominicana  G.  <fe  S.  P.  Z.S.  1884,  p.  316,  pi.  xxv.  f.  1. 
Two  females.     The  female  differs  from  the  male  only  in  being 
somewhat  larger. 

LiBYTHEA  FULVESCENS. 

Libythea  fuhesoens  Lathy,  Abstr.  P.  Z.  S.  1904,  No.  5,  p.  19, 
March  22. 

Upperside,  Fore  wing  blackish  brown,  with  the  following 
fulvous  markings  :  a  wide  fascia  within  cell  and  two  below  it,  of 
which  the  upper  is  the  shorter ;  a  minute  spot  on  middle  of  costa ; 
two  large  patches  between  thissuid  outer  margin,  the  upper  being 
oval  in  shape,  the  lower  square,  and  a  sinaU  oval  spot  about 
midway  between  the  latter  and  outer  margin ;  a  minute  spot 
below  this.  Hind  wing  with  ground-colour  paler,  especially 
about  inner  margin ;  a  discal  wide  fulvous  band,  a  paler  patch 
midway  along  costa,  and  cell  suffused  with  fulvous. 

Uvderside.  Fore  wing  with  the  fulvous  markings  all  brighter 
and  more  extended ;  outer  margin  greyish,  with  brown  striations. 
Hind  wing  greyish,  with  brown  striations,  these  becoming  dense 
so  as  to  form  a  dark  patch  on  costa  one-third  from  the  base ;  a 
discal  band  and  a  wide  dark  outer  margin. 

Exp.  50  millim. 

In  CoU.  H.  J.  Adams,  1  S  (type) ;  W.  J.  Kaye,  1  <J . 

This  species  may  be  separated  from  L,  carinerUa  Cram,  and 
Z.  motya  Boisd.  by  the  absence  of  any  white  markings  above ; 
and  from  L.  t&rena  Godt.  by  the  greater  extent  of  black  above 
and  the  unicolorous  character  of  the  fulvous  markings.  Mr.  Eaye's 
specimen  differs  slightly  from  the  type  in  having  the  subapical 
fulvous  spots  somewhat  diffused. 

Proc.  Zool.  Soo.— 1904,  Vol.  I.  No.  XXX.  30 
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ThBCLA  SIMiBTHIS. 

PapiUo  simoUhis  Drury,  III.  Ex.  Ent.  i.  pi.  i.  f.  3. 
A  long  series. 

Thecla  subobscura. 

Theda  subobscura  Lathy,  Abstr.  P.  Z.  S.  1904,  No.  5,  p.  19, 
March  22. 

Upperside.  Both  wings  black,  inner  margin  of  fore  wing  and 
inner  marginal  half  of  hind  wing  shining  blue ;  hind  wing  with 
an  incipient  tail  at  termination  of  second  median  nervule,  and  a 
long  tail  from  lower  median  nervule,  this  being  faintly  tipped 
with  white. 

Underside,  Fore  wing  blackish  grey,  paler  on  inner  margin ;  a 
transverse  obscure  dark  line  beyond  cell,  angled  on  lower  median 
nervule  and  terminating  before  inner  margin ;  a  very  obscure 
dark  line  between  this  and  outer  margin.  Hind  wing  blackish 
grey,  a  transverse  row  of  white  spots  and  lines  beyond  cell,  these 
being  inwardly  edged  with  blackish ;  another  row  beyond,  but 
veiy  obscure  except  at  anal  angle ;  a  bright  red  patch  between 
middle  and  lower  median  nervules,  with  a  black  spot  on  its  outer 
edge,  this  patch  is  remote  from  margin ;  a  black  spot  at  anal 
angle ;  a  submarginal  faint  white  line  becoming  obscure  towards 
apex. 

£a^.  31  millim. 

In  Coll.  H.  J.  Adams,  1  $ . 

Allied  to  T.  vibidia  Hew.,  but  may  be  distinguished  by  much 
darker  ground-colour  of  underside  and  the  larger  red  patch. 

Thecla  dominicaka. 


Theda  dominicana  Lathy,  Abstr.  P.  Z.  S.  1904,  No.  5,  p.  19, 
March  22. 

Upperside,  Both  wings  black-brown,  the  lower  basal  half  of 
fore  wing  shining  copper-coloiu* ;  hind  wing  with  faint  trace  of 
this  on  disc,  and  a  minute  red  spot  at  anal  angle ;  a  minute  tail  at 
termination  of  second  median  nervule,  and  a  long  one  from  lower 
median  nervule,  both  tipped  with  white. 

Underside.  Fore  wing  dull  greyish  brown,  a  transverse  dark 
line  about  midway  between  end  of  cell  and  outer  margin,  this  line 
extends  from  costa  to  lower  median  nervule ;  a  submaiginal  dark 
line.  Hind  wing  dull  greyish  brown;  a  transverse  dark  line 
beyond  cell  sharply  angled  at  submedian  nerviure,  this  line  is 
edged  outwardly  with  white  and  inwardly  with  red  from  costa  to 
second  median  nervule ;  an  irregular  submai^ginal  dark  line,  and 
some  obscure  dark  spots  close  to  margin  above  second  median 
nervule ;  a  triangular  black  spot  on  margin  between  tails,  and  a 
round  black  spot  at  anal  angle,  the  space  between  these  two  black 
markings  bluish  grey ;  the  triangular  mark  has  a  large  reddish 


1904.]  BUTTERFLIES  PEOM  DOMINICA.  453 

patch  on  inner  side,  a  very  distinct  marginal  white  line  from 
upper  tail  to  anal  angle,  and  a  white  spot  on  inner  margin  near 
anal  angle. 

Exp.  23-31  millim. 

In  Coll.  H.  J.  Adams,  15  <J  <J  (type);  F.  D.  Godman,  1^6- 
AUied  to  T,  angdta  Hew.  from  Cuba,  but  the  smaller  amount 
of  copper-colour  above  and  the  dark  line  of  hind  wings  below 
being  partially  edged  with  red  at  once  serve  to  distinguish  it 
from  that  species. 

Thecla  acis. 

Papxlio  acis  Di-u.  111.  Kx.  Ent.  i.  pi.  1.  f.  2. 

A  single  specimen  in  Mr.  Kaye's  collection. 

Terias  deva. 

Terms  deva  Doubld.  Gen.  D.  L.  p.  78;  G.  &  S.  P.  Z.  S.  1884, 
p.  317. 

A  long  series  of  this  species  was  obtained*  The  hind  wing  in 
both  sexes  is  much  more  yellow  than  in  specimens  from  the 
mainland. 

PlERIS  MARGARITA. 

Mylothris  niargaHta  Hiibn.  SammU  ex.  Schmett.  ii.  pi.  cxx. 
Four  specimens. 

Callidryas  agarithe. 

C.  ccgarithe  Boisd,  Spec.  Gen.  i,  p.  623. 

Messrs.  Crodman  and  Salvin  received  this  species  but  wrongly 
identified  it,  recording  it  under  the  name  of  (trgarUe  Fabr.  All 
the  specimens  received  are  small,  as  in  the  case  of  those  taken  by 
Mr.  Angas. 

EUDAMUS  BREVICAUDATA,  Sp.  nov. 

I  have  given  a  name  to  this  form,  which  Messrs.  Godman  and 
8alvin  treated  as  Santiago  Luc.  ?  I  have  had  a  lai^e  number  of 
specimens,  and  find  that  the  differences  these  authors  point  out 
are  quite  constant. 

Proteides  qundlachi. 

P,  gicncUachd  FVotz,  Stett.  ent.  Zeit.  1882,  p.  91. 
The  species  described  as  P,  angasij  sp.  nov.,  in  the  paper  of 
1884  by  Messrs.  Godman  and  Salvin  is  synonymous  with  this. 

Epargyreus  zestos. 

Proteides  zestos  Hiibn.  Samml.  ex.  Schmett.  p.  24. 

A  good  series. 

30* 
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TeLBGOXUS  ANAU8I8. 

T.  aiiatisis  G.  &  S.  P.  Z.  S.  1896,  p.  519. 

Recorded  by  Messrs.  Godman  and  Salvin  in  1884  as  T,  anaphuM 
Gram. 

EaNTIS  PAPINIANL'S. 

Hesperia  papinianu9  Poey,  Cent.  L^p.  Cuba,  1833. 
Several  examples. 

PrENES  NERO. 

Hesperia  nero  Fabr.  Syst.  Ent.  Suppl.  p.  433. 
Recorded  by  Messrs.  Godmah  and  Salvin  as  PamphUa  oeola 
Edw. 

Prenes  ares. 

Hesperia  •area  Feld.  Verb,  zool.-bot.  Ges.  Wien,  1862,  p.  477. 

Several  specimens. 


April  19,  1904. 
Dr.  Henry  Woodward,  F.R.S.,  Vice-President,  in  the  Cbaii-. 

The  Secretary  read  the  following  report  on  the  additions  made 
to  the  Society's  Menagerie  during  the  month  of  March  1904 : — 

The  number  of  registered  additions  to  the  Society's  Menageiie 
during  the  month  of  March  was  133,  of  which  48  were  by  presen- 
tation, 3  by  birth,  17  by  purchase,  and  65  were  receive*!  on 
deposit.  The  nimiber  of  departures  during  the  same  period,  by 
death  and  removals,  was  134. 

Amongst  the  additions  attention  may  be  called  to  : — 

1.  A  young  female  Snow-Leopard  {Felis  unciaY  from  the 
Pamirs,  presented  by  Capt.  Mackintosh  on  March  9th. 

2.  Two  young  female  Cheetahs  {Cf/ncBhinta  jtibatus),  from 
Somaliland,  presented  by  Capt.  Barnard  on  March  2nd. 

3.  Adult  male  and  female  examples  of  the  Nisnas  Monkey 
(Cercopiihecus  p}frrhonoivs\  from  Uganda,  presented  by  Mr.  C.  R. 
Hall  on  March  4th. 

4.  A  Potto  (Fm'odicticm  potto)  and  two  North- African  Crowned 
Cranes  {BcUearica  pavonina),  from  Lagos,  presented  by  Dr. 
Macfarlane  on  March  28th. 


Mr.  Oldfield  Thomas  exhibited  some  skulls  of  a  small  North 
Australian  Rock- Wallaby  {Feradorcas  concinna  Gould),  illus- 
trating the  recently  discovered  fact  *  that  this  animal,  in  common 

•  NoTiUtM  ZoQlogicB,  zi.  p.  226  (1904). 
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with  the  Manatee  alone  of  all  Mammalia  *,  had  a  continuously 
renewed  molar  series,  fresh  teeth  growing  up  and  pusliing  forwards 
from  behind,  pari  passu  with  the  fall  of  worn-out  teeth  in  front. 
No  evidence  was  available  as  to  the  number  of  successive  teeth 
produced  in  the  course  of  the  animal's  life,  but  a  minimum  of 
seven  t  molars,  that  is  three  more  than  the  normal,  was  certain. 


Mr.  Oldfield  Thomas  also  exhibited  the  skin  of  a  Hartebeest 
which  had  been  shot  by  Mr.  F.  J.  Jackson  in  Uganda,  and  which 
appeared  to  represent  a  new  subspecies  of  Bubalis,  jacksoni,  cha- 
racterised by  its  very  unusual  markings. 

It  was  proposed  to  be  called  : — 

BUBAUS  JACK80NI  INSIGXISt* 

Buhalia  jackso^ii  iTisignis  Thos.,  Abstr.  P.  Z.  S.  1904,  No.  6, 
p.  22,  April  26. 

Allied  to  B.  jacksoni,  but  with  a  black  dorsal  stripe  and  black- 
marked  limbs. 

General  colour  tawny,  darker  than  in  true  jacksoiii,  the  hairs 
tawny  throughout,  not  or  scai'cely  ticked  with  lighter  terminally. 
Rump,  flanks,  and  under  surface  lighter  tawny,  not  conspicuously 
conti'asted  with  the  dorsal  colour.  Centre  line  of  back  with  a 
prominent  sharply  defined  black  line,  about  half  an  inch  broad, 
commencing  behind  the  occiput  and  running  along  the  spine  on 
to  the  rump,  but  ceasing  about  a  foot  short  of  the  tail.  Head 
much  as  in  true  jacksoiii,  but  the  tips  of  the  ears  edged  with 
black  behind,  the  nasal  region  darker,  and  two  black  marks 
present  on  the  forehead  between  the  eyes.  Ground-colour  of 
limbs  of  the  same  light  tone  as  the  rump,  but  their  anterior  face 
terminally  with  strong  black  markings,  very  much  as  in  B.  lichlefi- 
ateini.  On  the  fore  limbs  there  was  a  black  patch  on  the  knee, 
the  black  beginning  again  lower  down  and  extending  to  the  hoofs ; 
the  posterior  face  of  the  pasterns,  between  the  accessory  and 
main  hoofs,  also  black.  On  the  hind  limbs  the  black  markings 
ascended  from  the  hoofs  about  three-fourths  the  way  towards  the 
level  of  the  hock,  the  back  of  the  pasterns  being  also  black,  as  on 
the  fore  limbs.  Tail  with  the  usual  black  crest  on  its  terminal 
half,  but  less  developed  than  in  other  species. 

Fur  of  back  uniformly  directed  backwards,  without  any  trace 
of  the  whorl  and  reversed  hairs  on  the  withers  found  in  B.jacksani. 

SkuU  and  horns  as  in  B,  jack8(yiii. 

Dimensions  about  as  in  B,  ja^cksoni.     Frontal  length  of  skull 

•  Cf.  Thos.  A  Lyd.  P.  Z.  8. 1897,  p.  696. 

t  Notation  as  in  Brit.  Mas.  Catalogue  of  Marsupials. 

X  [The  first  complete  aoooont  of  tiie  new  spedei  described  in  this  communication 
appears  here;  hut  as  the  name  and  preliminary  diagnosis  were  jpublished  in  the 
'  Abstract,'  it  is  distinguished  here  by  being  underlined. — Editob.  j 
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452  mm. ;  basal  length  410 ;  length  of  horns  on  anterior  curve 
487 ;  basal  circumference  273. 

Hah,  (of  type).  Maanja  River,  about  30  miles  west  of  Kampala, 
towards  the  Albert  Lake,  Uganda. 

Type,  Old  Male.  Mounted  head  and  skin  of  body.  B.  M. 
No.  4.4.19.1.  Presented  by  Mr.  F.  J.  Jackson.  Killed  March 
1902. 

Mr.  Jackson  had  only  seen  this  one  specimen,  a  solitary  male, 
which  had  possibly  wandered  out  of  the  normal  habitat  of  its 
kind.  The  typical  locality  of  B,  jctcksmn  was  Northern  Ka\ni'ondo, 
but  the  exact  limits  of  its  lunge  wei^  not  as  yet  known,  nor  the 
extent  to  which  it  graded  into  the  B,  lekcel  of  the  Upper  Nile. 

The  markings  of  the  present  specimen  wei^  so  strDdng,  and  so 
entirely  unmatched  within  the  genus,  that,  in  spite  of  the  neai*ness 
of  its  habitat  to  that  of  the  true  jctcksoni,  Mr.  Tliomas  thought 
there  was  no  alternative  but  to  give  it  a  distinctive  name. 


Dr.  C.  I.  Forsyth  Major,  F.Z.S.,  exliibited  some  remains  of 
Anthracoiheriwm  tnagnum  Cuv.  (Plate  XXIX.),  obtained  by 
Bir.  Oldfield  Thomas,  F.R.S.,  from  a  lignite-deposit  in  Majorca 
(Balearic  Is.),  and  made  the  following  remarks : — 

Wlien  Mr.  Oldfield  Thomas  informed  me,  some  years  ago,  of 
his  intended  visit  to  the  Balearic  Islands  *,  I  requested  him  to 
inquire  at  the  lignite-mines  of  Majorca  after  remains  of  AnthrtMco- 
iherimn  and  other  manmials,  having  reasons  for  supposing  that 
remains  of  the  genus  just  named  had  formerly  been  found  there. 
In  the  Museo  Civico  of  MOan  is,  or  was,  preserved  a  jaw  of 
ATithracotherium  of  the  size  of  A,  7}iag^ium^  with  an  undoubtedly 
wrong  label  attached  to  it.  The  late  geologist  E.  Spreafico,  to 
whom  I  pointed  it  out  many  years  ago,  thought  it  to  be  a  specimen 
brought  back  by  Dr.  Cristoforo  Bellotti  from  an  excursion  to  the 
Balearic  Islands,  and  presented  to  the  Museum,  but  afterwards 
believed  to  have  been  lost  in  some  unaccountable  manner. 

The  circumstance,  although  dating  back  over  thirty  years,  haA 
not  escaped  my  memory,  because  I  found  out  afterwards  that  the 
lignites  in  Majorca  are  generally  ascribed  to  a  much  older  horizon 
than  the  one  revealed  now  with  certainty  by  the  presence  in  them 
of  Anthracoiheritmi  magnv/m. 

The  island  of  Majorca,  the  largest  of  the  Balearics,  was  at  one 
time  occupied  by  an  immense  lake,  the  longest  diameter  of  which 
has  been  estimated  at  80  kilometres,  almost  equalling  that  of  the 
whole  island  (92  kilometres)  t. 

About  the  geologiovl  horizon  of  this  lacustrine  formation,  con- 

•  See  Oldfield  Thomas,  '*  Oii  the  Mammals  of  the  Balearic  Islandi,"  Ph>c  ZooL 
See.  London,  1901«  vol  i.  pp.  85-44. 
t  H.  Hermite,  **  Etades  g^logiques  sar  les  ties  Bal^oree,"  prem.  paxtie,  p.  SOI 

(1879). 
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taining  lignite-deposits  in  various  localities,  very  different  opinions 
have  been  held  at  different  times.  The  Italian  geologist  General 
Albert  De  La  Marmora,  who  was  the  first  to  mention  the  coal, 
ascribed  it  to  the  Lower  Cretaceous  (Neocomian)  *,  and  was 
foUowed  in  this  determination  by  Bouvy  t. 

The  only  writer  who  correctly  guessed  the  age  was  Jules  Haime, 
who,  from  tlie  examination  of  Molluscs  in  the  lignite  deposit,  was 
inclined  to  assign  it  to  the  epoch  of  the  "  g3^p6e6  de  Provence," 
which  are  of  Oligocene  age.  He  was  positive  in  asserting  that 
the  coal  overlies  the  Niunmulitic  formation,  adding  that  this 
circumstance  was  weU  known  to  the  miners  themselves  t. 

All  the  subsequent  writers,  however — Bouvy  §,  Vidal  ||,  Her- 
mite  5[»  de  Lapparent  ** — have  considered  these  lacastrine  beds 
to  be  Lower  Eocene,  taking  it  for  granted  that  the  Nummulitic 
(Middle  Eocene)  overlies  the  freshwater  deposits.  This  must  be 
either  an  error  of  observation,  or  else  the  reputed  Nummulites 
were  not  Nummulites  at  aU. 

Mr.  Thomas  was  successful  in  obtaining,  in  the  house  of  a  miner 
at  Inca,  several  remains  of  ArUhracotJisrium^  which,  according  to 
information  received,  were  from  the  upper  part  of  a  lignite-mine 
at  Sineu,  Majorca.  A  complete  jaw,  believed  to  be  of  the  same 
animal,  wa«  said  to  be  in  the  "  Academy  of  Madrid." 

The  more  important  of  these  remains,  here  exhibited,  are  two 
more  or  less  complete  right  and  left  second  upper  molars,  and 
a  beautifully  preserved  penultimate  right  upper  premolar  ip.  2) 
(PL  XXIX.  ^,  1 ).  It  is  on  these  teeth  that  the  specific  deter- 
mination rests.  The  molars  (PI.  XXIX.  figs.  2  <fe  3)  agree  perfectly 
in  size  and  shape  with  a  second  upper  molar  described  and  figured 
by  G.  Cuvier  ft,  and  forming  part  of  one  of  the  type  specimens 
of  Aiithrcicotheriimi  mcLgnum  from  the  lignite  of  Cadibona,  near 
Savona  (Liguria).  The  premolar  agrees  with  a  similar  tooth  of 
the  same  deposit  figured  by  Gastaldi  JJ. 

A.  magnmn  is  the  predominant  mammalian  species  in  the  lignite 
of  Ciidibona ;  there  remains  little  doubt,  therefore,  that  the  lacus- 
trine deposit  of  Majorca  is  of  the  same  age.  The  Italian  deposit 
is  usually  placed  in  the  Upper  Oligocene  ;  however,  the  mammals 

*  Albert  De  La  Marmora,  '*  Observations  gdologiques  sur  lee  deux  lies  Bal^ares, 
Majorqneet  Minorque/'  Mem.  R.  Accad.  Scienze  Torino,  vol.  xxxviii.  p.  51  (1886). 

t  P.  Boavy,  "  Reiena  geog^ostica  de  la  isia  de  Mallorca  y  descripcion  de  la  situacion 
y  explotacion  de  la  nlla  del  terreno  secundario  de  esta  isla,"  Kevista  Minera,  t.  iii. 
pp.  17i,  204,  846  (1862).    Qaoted  from  Jules  Haime's  paper. 

{  Jules  Haime,  **  Notice  sur  la  Otologic  de  Tile  Majorque,'  Bull.  Soc.  Q4o\.  de 
Prance,  (2)  xii.  pp.  734-752  (1855). 

§  Bouvy,  "  Note  sur  les  Lignites  des  lies  Bal&ires,"  Bull.  Soc.  Otol.  de  France,  (2) 
xiv.  pp.  770-774  (1857). 

II  Louis  M.  Vidal,  "  Excursion  geol6gica  por  la  Isla  de  Mallorca,"  Boletin  de  la 
Comision  del  Mapa  Oeologpco  de  Espana,  vi.  p.  9  (1879). 

if  Op,  eit.  A  translation  of  Hermite's  "  Etudes  gtSologiques  "  has  been  published 
in  vol.  XV.  (1888)  of  the  Boletin  de  la  Comision  del  Mapa  Oeologico  de  Espafia. 

**  A.  de  Lapparent, '  Traits  de  Otologie,'  fourth  edition,  p.  1486  (1900). 

ft  '  Ossemens  fossiles,'  vol.  iii.  pp.  899,  400,  pi.  80.  fig.  1  (1822). 

it  Mem.  Ace.  Scze.  Torino,  (2)  xxiv.  pi.  vi.  fig.  6  (1868). 
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associated  with  A,  magnum  at  Cadibona,  Gelocns  and  Propalao- 
chceriia^  are  somewhat  older  types.  Moreover,  the  Upper  Oligooene 
deposits  of  St.  G^i-and-le-Puy  (Allier)  contain  no  Anthracotheres, 
whereas  in  the  nearly  contemporaneous  lignites  of  Pyiimont  a 
more  modem  type  of  Anthracotheres  than  A,  magnwm,  is  repre- 
sented, viz.,  Brachyodus  porcinua  (Gerv.)*.  These  views  are 
confirmed  by  the  latest  researches  in  the  geology  of  the  Limagnef, 
where  the  deposits  containing  ATtthracotheriwrn  mctgwwni  are 
referred  to  the  Middle  Oligocene  (Stampian),  even  to  its  lowest 
portion,  so  that  we  shall  have  to  consider  as  Middle  Oligocene 
also  the  Lignites  of  Cadibona  and  Majoi'ca. 

Although  remains  of  ArUhrou^oth&rium  are  not  rare  in  our 
collections,  the  various  forms  are  not  very  well  known,  and  many 
fossils  have  been  called  A,  magnum  which  have  little  to  do  with 
the  type  species  of  Cadibona.  In  this  respect  also  the  remains 
obtained  by  Mr.  O.  Thomas  increase  our  knowledge,  and  this 
discovery  is  certainly  the  most  important  result  of  his  and 
Mr.  R.  I.  Pocock*s  trip  to  the  Balearics. 


EXPLANATION  OP  PLATE  XXIX. 

Anthraeotherium  magnum  Cuv. 
All  figures  natural  size. 

Fig.  I.  Penultimate  right  upper  premolar,  from  below.    Fig.  1  a,  eitemal ;  fig.  1 6, 

anterior  view,    x  »  inner  cusp. 
Fig.  2.  Incomplete  second  right  upper  true  molar,  external  view.    Fig.  2  a,  lower 

view,    pi,  =  anterior  intermediate  cusp,  broken  away  in  specimen  fig.  3. 
Fig.  3.  Second  left  upper  true  molar,  posterior  view.    Fig.  3  a,  lower  view. 


Mr.  F.  E.  Beddard,  F.R.S.,  exhibited  and  made  remarks  upon 
a  series  of  Avian  brains,  of  which  the  arterial  system  had  been 
injected. 


The  following  papers  were  read  :- 


•  Ch.  Dep^rct  et  H.  Douxami,  "Les  Vert^br^s  oligoc^nes  de  Pyrimont-Challooges 
(Savoie) '*  M^m.  Soc.  Pal^nt.  Suisse,  xxix.  p.  41  (1902). 

t  J.  Giraud,  "  Etudes  gtologiques  sur  la  Limagne  (Auvergne),"  Bull.  Sen-.  Carte 
0^1.  de  la  France,  vol.  xiii.  no.  87  (1901-1902). 
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1.  On  Mammals  collected  during  the  Uganda  Boundary 
Commission  by  the  late  Mr.  W.  G.  Doggett,  and  pre- 
sented to  the  British  Museum  by  Col.  C.  Delm6-RadcliflPe  *. 
By  Oldfield  Thomas,  F.R.S.,  and  Harold  Schwann, 

r.z.8. 

[Received  March  11, 1901] 
(Text-figure  95.) 

During  the  delimitation  of  the  boimdary  between  the  German 
and  British  territories  west  of  the  Tictoria  Nyanza,  Col.  C.  Debn^- 
Radcliffe,  the  British  Commissioner,  has  caused  collections  to  be 
made  illustrative  of  the  faima,  and  these  he  has  now  presented  to 
the  National  Museum.  The  actual  collecting  was  done  by  Mr. 
W.  G.  Doggett,  who  had  already  acted  as  zoological  collector 
imder  Sir  Harry  Johnston  t,  and  who  was  carrying  on  the  work 
in  a  most  successful  manner,  when  he  was  unhappily  drowned  by 
the  upsetting  of  a  canoe  while  in  pursuit  of  fish,  so  that  his 
death  was  directly  due  to  his  enthusiasm  for  his  Natural  History 
work. 

The  majority  of  the  animals  now  described  were  obtained  at 
Burumba,  Ankole,  a  locality  on  the  Anglo-German  boundary,  and 
in  a  region  as  yet  practically  imrepresented  in  our  collections. 
They  form  therefore  very  welcome  accessions  to  the  Museum. 

Of  the  novelties  special  attention  may  be  drawn  to  the  local 
form  of  the  BufEalo  {Bubakts  caffer  radclijfei),  already  exhibited  to 
the  Society  J,  and  to  the  fine  striped  Stoat  which  we  have  named 
in  honour  of  Mr.  Doggett. 

1.  Cercopithecus  -sthiops  centralis  Neum. 

<J .  105.      2  .  454.     Biu-umba,  Ankole. 

Colour  of  iris  russet  §  (FT.  G.  £>,). 

For  geographical  reasons  we  refer  these  specimens  to  Mr. 
Neumann's  ^^cerUralis"  without  expressing  any  opinion  as  to 
their  relation  to  other  members  of  the  group. 

2.  Cercocebus  aterrimus  Oudem. 
$  .  1 ;  2.     Budzi,  Uganda. 

3.  Galago  demidoffi  Fisch. 
d .  108.     Dumo,  Uganda. 

*  [The  complete  account  of  the  new  species  described  in  this  communication 
appears  here ;  bat  as  the  nam^  and  preliminary  diagnoses  were  published  in  the 
'  Abstract,*  such  species  are  distinguished  here  by  being  underlined. — Editob.1 

t  Cf.  P.  Z.  S.  1001,  vol.  iL  p.  85.  The  mamnuds  there  described  were  all  collected 
by  Mr.  Doggett. 

1  Sujnv,  p.  371. 

§  The  colours  of  the  iris  have  been  shown  by  a  patch  of  paint  placed  on  the 
label  by  Mr.  Doggett,  and  we  have  determined  the  Aiades  so  given  in  Ridgway's 
'  Nomenclature  of  Colors/  1886. 


460  MESSRS.  O.  THOMAS  AXD  H.  SCHWANN  ON  THB         [Apr.  19, 

4.  Meoadebma  frons  Geoff. 

c^ .  201 ;  202.     Mulema,  Uganda. 

5.  Macroscklides  delamerei  Tlios. 

(J .  109.     Demba,  Uganda. 

2  .  540  ;  575  (in  spint).     Burumba,  Ankole. 

Colour  of  iris  black  (TT.  G.  Z>.). 

6.  Crocidura  xyans^  Neiun. 

cJ.  468;  511.     Biinimba,  Ankole. 

7.  PCEOILOQALE  DOGQETTI. 

Fcecilogale  doggetti  Thas.  <fe  Schw.,  Abstr.  P.  Z.  S.  1904,  No.  6, 
p.  22,  April  26. 

(S .  542.      $  .  543.     Bunimba,  Ankole. 

CJolonr  of  iris  clove-brown  (W,  G,  J),). 

Allied  to  the  southern  fonn,  P,  Minuclia,  but  considerably 
larger. 

General  colour  and  anungement  of  stripes  as  in  the  tjrpe 
species  described  by  Gi-ay  *,  but  the  latei'al  stripes  are  longer  in 
proportion  to  the  median  one,  being  fully  two-thirds  of  its  length. 

Head,  neck,  and  upper  half  of  ears  white,  passing  into  "  buff- 
yellow  "  at  the  commencement  of  the  median  line.  Black  stripes 
sharply  defined,  about  10  mm.  broad  in  the  centre  of  back, 
topering  off  gradually  at  either  extremity.  Chin  and  a  patch  on 
the  throat  dirty  white. 

Under  surface,  sides  of  head,  Hanks,  shoulders,  and  limbs 
black.  Tail  white,  the  long  hairs  white  to  their  bases,  but  close 
to  the  skin  there  is  a  fine  black  down  which  gives  the  appearance 
of  an  indistinct  black  line  down  the  tail. 

Skull  conspicuously  larger  and  moi^  strongly  built  than  in 
P.  cUbinttchay  but  apparently  similar  in  form.  The  male  skull 
much  larger  than  the  female. 

Dimensions  of  the  type  (measured  in  the  flesh)  : — 

Head  and  body  356  mm. ;  tail  242  ;  hind  foot  46  ;  ear  25. 

Comparative  skull -measurements  : — 

P.  doggeUi.  P.  •Wmucka. 

<J  (type).          ?.  S. 

mm.  mm.  mm. 

Greatest  length    60*5  55*5  51-4 

Basal            „         580  52-0  48-0 

Zygomatic  breadth  33*5  31*0  28*5 

Mastoid            „        31*4  270  25-0 

Interorbitiil     „         11-5  9-2  9*0 

Palate  length    27*4  24-3  23-0 

Length  of  upper  cjimjissial .. .       6*6  6*2  6*2 

„         lower         „         ...       6-5  62  6*2 

•  P.  Z.  S.  1864,  p.  69. 
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Hah.  Burumba,  Ankole. 

Type.  Male.  B.  M.  No.  4.2.6.7.  Original  No.  542.  OoUected 
September  1903. 

8.  LuTRA  CAPENSis  Schinz. 
$  .  4.     Victoria  Nyanza. 

9.  Herpestes  galera  robustus  Gray. 
$  (in  spirit).     Burumba,  Ankole. 

10.  Helogale  undulata  Peters. 

(J.  641.      $.  573;  574  (in  spirit).     Burumlm,  Ankole. 
Colour  of  iris  "tawny  olive"  (FT.  G,  /).). 

11.  SCIURUS  RUFOBRACHIATUS  NYAXS.f:  Neilin. 

2 .  88.     Msozi. 

12.  Graphiurus  murixus  Desm. 

cJ .  514.     Burumba,  Ankole. 

Colour  of  iris  "seal-brown"  (ir.  G,  i>.). 

Herr  Neumann  has  given  the  varietal  name  of  mbrnfus  *  to  a 
Dormouse  of  this  group  fromTanga,  on  the  coast  opposite  Pemba, 
but  its  character,  a  strong  reddish  suffusion  on  l^e  chest,  is  one 
often  due  to  a  glandular  staining  of  the  hail's  and  may  be  found 
in  examples  from  all  localities.  A.  Smith's  Myoxvs  erythro- 
bronchus  "  t  was  founded  on  a  similar  aberration. 

13.  Tatera  fallax. 

TaterafaUax  Thos.  &  Schw.,  Abstr.  P.  Z.  S.  1904,  No.  6,  p.  22, 
April  26. 

S .  502  (juv.).      ?  .  512  ;  513.     Biu-umba,  Ankole. 

Colour  of  iris  black  {W,  G,  D,), 

A  large  Tatera  with  a  white-tipped  tail  and  indistinct  grooves 
on  the  upper  incisors. 

General  colour  above  dark  sandy,  brighter  on  the  sides,  where 
it  is  almost  "ochraceous  buff."  Individual  hairs  of  back  about 
15  mm.  in  length,  slate-gray  for  their  basal  half,  buff-yellow  sub- 
terminally,  with  a  black  tip.  Under  surface  dull  white,  sharply 
defined  ;  the  hairs  white  to  their  bases.  Top  of  head  like  back  ; 
muzzle  and  forehead  rather  darker ;  area  between  eye  and  ear 
whitish,  with  a  dark  patch  below.  Ears  slightly  larger  than  is 
usual  in  this  group ;  dark,  nearly  naked,  with  a  white  patch  at 
their  posterior  bases.  Upper  and  outer  surfaces  of  fore  limbs 
buflfy  yellow ;  fore  and  hind  feet  pure  white.  Tail  considerably 
longer  than  the  head  and  body ;  its  proximal  half  indistinctly 
bicolor,  pale  brown  above,  white  below  ;  distal  half  white  through- 
out ;  tip  not  tufted. 

Skull  sti-ongly  built,  larger  tlian  in  any  of  the  allied  species. 

•  Zool.  Jahrb.  Syst.  xiii.  p.  647  (1900). 
t  Zool.  Joarn.  Tot  iv.  p.  438. 
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Bullfe  unusually  large.  Upper  incisors  each  with  one  indistinct 
median  groove. 

Dimensions  of  the  type  (measured  in  the  flesh)  : — 

Head  and  body  160  mm. ;  tail  219  ;  hind  foot  43  ;  ear  24. 

Skull :  greatest  length  45  mm. ;  ba^sal  length  36 ;  zygomatic 
breadth  24 ;  brain-case,  breadth  18 ;  interorbital  breadth  7 ; 
na^ls  19-4  X  3*5;  diastema  12*3;  length  of  palatine  foramina 
8*8  ;  length  of  bulla  12  ;  upper  molar  series  7. 

Hah,  Burumba,  Ankole.     Alt.  5000  feet. 

Type.  Female.  B.  M.  No.  4.2.6.13.  Original  No.  513.  Col- 
lected August  1903. 

Tliis  distinct  species  appeal's  to  be  allied  to  T,  vcUida  Boc.  and 
T.  liodon  Thas.,  sharing  \vith  them  the  unusual  shallowness  of 
the  incisive  grooves*,  but  it  is  easily  separable  by  its  much 
larger  skull  and  white- tipped  tail. 

Externally  it  has  a  close  resemblance  to  GerhUUscus  boehnU 
Noack,  to  which  Dr.  Matschie  appears  to  have  referred  it  t,  but 
its  single  incisive  groove  and  much  larger  bullae  readily  distinguish 
it  from  that  animal. 

14.  Otomys  irroratus  tropicalis  Thos. 

2  .  458.     Bunimba,  Ankole. 
Colour  of  iris  black  (W.  G.  Z>.). 

15.  LoPHUROMYS  AQUiLus  True. 

<5  (in  spirit).     Burumba,  Ankole. 

16.  Arvicanthis  abyssixicus  Riipp. 

c?.  515.     $.  455;  456;  457.     Burumba,  Ankole. 
Colour  of  iris  black  {W.  G.  D.). 

17.  Tachyoryctes  splendexs  ibeanus  Thos. 

c?.  461;   462;    463;   464;    503;  504;  507;  508.     $.466; 
505  ;  506 ;  509.     Burumba,  Ankole. 

Tlii-ee  specimens  in  spirit  and  several  skeletons. 
Colour  of  iris  "  seal-bi-owTi "  {W.  G,  D). 

18.  Lepus  crawshayi  de  Wint. 

$  .  544.     Burumba,  Ankole. 
Colom*  of  iris  raw  luuber  (IT.  G,  Z>.). 

19.  Procavia  stuhlmaxxi  Matech. 

e  .  510.     $  .  469 ;  470.     Burumba,  Ankole. 
S  and  $  in  spirit. 
Colour  of  iris  black  (W.  G.  D). 

These  specimens   have  enabled   us  to   make  the  interebting 
discovery  that  there  is  a  third  mammary  formula  found  in  the 

•  See  Tho8.  Ann.  &  Mag.  N.  H.  (7)  ix.  p.  442  (1908). 

t  Sang.  Deiit«ch-Ost-AfTika,  p.  54  (1S96).  Specimen  from  Bnkoba,  Victora 
Nyanta. 
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group  besides  those  already  recorded.  The  typical  Procaviae  of 
the  hypsodont  section  have  1 — 2  =  6  mammae,  while  the  Dendro- 
hyrax  section  were  supposed  to  have  in  all  cases  only  0 — 1  =  2 
mammae.  Now,  however,  we  find  that  the  two  adult  females  of 
the  present  series  (one  of  them  in  spirit)  have  a  pectoral  pair  of 
mammae  combined  with  a  single  inguinal  pair,  the  formula  being 
therefore  1 — 1=4. 

On  communicating  with  Dr.  Matschie,  the  describer  of  P, 
stuhlmanni,  he  informs  us  not  only  that  a  fresh  examination  of 
the  typical  series  confirms  our  numeration  of  the  mammae,  but 
also  that  the  same  formula  obtains  in  P.  arborea  and  F,  scheelei, 
while  his  F,  riewnumni  has  the  more  usual  0 — 1  =  2. 

Of  other  species  recently  described,  F,  craicahayi  Thos.  lias 
0 — 1  =  2  mammae,  while  the  large  woolly-haired  F,  ruwenzorii 
Neumann  *  has  again  1 — 1  =  4. 

Now  that  representative  specimens  of  F.  stuhlmanni  are 
available  for  comparison,  we  are  enabled  to  describe  as  new  the 
following  Dassie,  which  had  hitherto  been  pix)visionally  assigned 
to  Dr.  Matschie's  species : — 

Procavia  bettoni. 

Frocama  beWmi  Thos.  &  Schw.,  Abstr.  P.  Z.  S.  1904,  No.  6, 
p.  23,  April  26. 

Most  closely  allied  to  F.  stuhlmanni^  but  darker  coloured  and 
smaller. 

Fur  long,  soft  and  fine,  not  woolly;  hairs  of  back  about 
33  mm.  in  length,  intermixed  with  longer  bristles.  General 
colour  above  pale  drab-brown,  washed  with  a  warmer  tone  along 
the  dorsal  area.  Individual  hairs  dark  chocolate- brown,  darkening 
to  black  for  their  basal  seven-eighths,  ringed  with  pale  drab  sub- 
terminally  and  tipped  with  blatck.  Face  brown,  a  spot  on  each 
eye  whitish.  Ears  thickly  haired,  brown  outside,  white  internally. 
Lips  white.  Chin  brown,  throat  drabby  white ;  rest  of  under 
surface  and  inner  side  of  limbs  creamy  white,  the  hairs  white  to 
their  bases.  Outer  side  of  limbs  like  body ;  hands  and  feet  pale 
huffy.  Dorsal  spot  small,  oval,  its  hairs  wholly  pale  yello\^'ish 
white. 

Skull,  as  compared  with  that  of  F,  stuhlnumni,  markedly 
smaller,  the*  type,  in  stage  Y,  smaller  than  that  of  a  F,  stuhl- 
manni in  stage  IV,  Nasals  small,  with  less  projection  over  the 
nasal  opening.  Orbits  not  closed  in  behind,  though  the  processes 
approach  each  other  closely.  Interparietal  sutures,  in  stage  V, 
closed  behind  but  open  in  front,  as  is  also  the  case  in  F.  stuhl- 
manni, but  the  breadth  of  the  interparietal  appears  to  be  greater 
in  the  new  form,  and  its  anterior  edge,  instead  of  being  strongly 
arched  forward,  is  nearly  directly  transverse.  Posterior  nares 
very  narrow.  Molars  conspicuously  smaller  in  all  dimensions 
than  in  F,  stuhhfumni, 

*  P.  Z.  S.  1902,  ii.  p.  143. 
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Dimensions  of  the  type,  measured  in  sldn  : — 

Head  and  body  (c.)  400  mm. ;  hind  foot  50. 

Skull  (stage  Y) :  greatest  length  81  nmi. ;  basal  length  75*5 ; 
zygomatic  breadth  45  ;  nasals  18  X  16*5  ;  diastema  13*5 ;  combined 
lengtli  of  four  pi-emolars  and  two  anterior  molars  26*7 ;  breadth 
of  in}  5*1 ;  length  of  anterior  lower  premolar  3*3. 

ffab.  Rogoro,  Kikuyu  (Mile  346  of  Uganda  Railway),  British 
East  Africa. 

Type.  Male.  B.  M.  No.  0.1.3.5.  Collected  24  June  1899  and 
presented  by  Mr.  C.  S.  Betton. 

20.  BuBAXus  CAFFER  RADCLiFFEi  Thos.,  Abstr.  P.  Z.  S.  1904, 
No.  4,  p.  13,  March  1 ;  P.  Z.  S.  1904,  vol.  i.  p.  371. 

Five  skulls,  three  males  and  two  females.     Burumba,  Ankole. 
Text-fig.  95. 


Skull  and  honit  of  Bubalus  caJJTer  radeliffeL 

The  description  of  this  fine  Bufialo  has  been  already  published 
{U.  cc.) ;  we  now  give  a  figure  of  the  typical  skull*. 

21.  Egocebus  equixus  laxoheldi  Matsch. 

e.  593;  594. 

Colour  of  iris  walnut-brown  (IF.  G.  J).). 

This  animal  was  described  on  the  same  day  (Nov.  15,  1898)  by 
Dr.  Matschie  in  Berlin  as  Hippotragtts  la/ivghddi  t,  and  by  Dr.  O. 
Neumann  in  London  as  H.  rufopaUtdus  J.     Fortunately,  however, 

♦  Some  imperfect  skins,  presumably  of  B.  e.  radeliffei,  Ymtb  since  arrived.  Thfjr 
are  nniformly  black,  and  are  remarkable  for  the  unusual  nnmber  of  the  hair-whorU 
upon  the  shoulders  and  haunches  (May  9, 1004). 

t  8B.  Ge«.  naturf.  Fr.  Berlin  1898,  p.  181. 

I  P.  Z.  S.  1898,  p.  860. 
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there  is  no  doubt  as  to  which  name  should  stand,  for  since  no 
diagnosis  was  given  by  Herr  Neumann  in  the  Abstract  (as 
published  in  *■  Nature '  and  elsewhere),  the  delay  in  the  issue  of 
the  November  part  of  the  'Proceedings'  until  April  1,  1899, 
allowed  abundant  time  for  the  German  '  Sitzungsberichte  *  to  be 
published. 

With  regard  to  the  generic  name  now  used,  it  may  be  pointed 
out  that  Hippotragvs  (Sundevall,  1846  *)  is  antedated  by  Oztmna 
(Beichenbach,  1845),  and  that  the  latter  name  should  be  used  by 
those  who  contend  that  Egoeerua  (Desmarest,  1822)  is  invalidated 
by  JSgoceros  (Pallas,  1811). 

But  since  the  last-mentioned  term  is  not  in  use,  being  a  syiionym 
of  Ovis,  and  the  alternative  to  Ugocerus  is  the  very  objectionable 
name  OzcmnOy  we  are  of  opinion  that  this  is  one  of  the  cases 
where  a  name  need  not  be  considered  preoccupied  unless  its 
spelling  is  identical  with  that  of  its  earlier  rival. 


2.  (contributions  to  the  Anatomy  of  the  Lacertilia. — (2)  On 
some  Points  in  the  Structure  of  TupinamhU,  By  Frank 
E.  Bbddard,  F.R.S.,  Prosector  to  the  Society. 

[Received  March  14,  lOOi.] 
(Text-figures  96-98.) 

The  principal  recent  memoirs  known  to  me  which  deal  with  the 
visceral  anatomy  of  Tupinamhia  are  those  of  Butler  f,  Hoch- 
stettert)  and  Milani§.  The  two  former  deal  almost  entirely 
with  the  diaphragm,  whilst  the  last-mentioned  author  describes 
the  lungs  ana  refers  to  previous  observations  (those  of  Meckel) 
upon  the  same  organs.  I  myself  deal  in  the  following  pages  with 
a  few  anatomical  facts  which,  so  far  as  I  am  awai*e,  are  new. 

Aortic  trunk, — The  heart  of  Tupinambia  resembles  that  of 
Iguana  more  than  that  of  Tiliqua  in  its  closeness  to  the  liver. 
Moreover,  the  right  and  left  aortee  trace  a  longer  coui'se  before 
they  join  to  form  the  common  aorta.  There  are,  in  fact,  in  Tupi- 
nambia  and  Iguana  three  pairs  of  intercostak  ainsing  from  the 
right  aortic  arch  between  the  origin  of  the  subclavian  and  the 
fusion  of  the  aortae,  while  there  are  only  two  pairs  in  Tiliqua. 
In  the  last-named  genus  the  subclavians  are  concealed  beneath  the 
musculatm^  for  a  considerable  distance  after  their  origin  from 
the  aorta ;  in  Tupinambia,  as  in  Igitcma^  these  vessels  are  super- 
ficial and  visible  fi-om  their  origin  until  where  they  plunge  into 

*  Referenoet  to  all  these  names  will  be  foood  in  Palmer*t  inraloable  *  Index 
Genernm  Mammalinm/  1904. 

t  '*  On  the  Sabdivision  of  the  Body-cavity  in  Lizards,  Crocodiles,  and  Birds," 
P.Z.8.18S9,p.462. 

{  "  Ueber  partielle  and  totale  Scheidewandbildung,  kc,"  Morph.  Jahrb.  zxvii.  1699, 
p.  2e3. 

§  "  Beitrige  zur  Kenntniss  der  Reptilienlangen,**  Zool.  Jahrb.,  Anat.  Heft  vii. 
p.  646. 
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the  muscles  of  the  fore  limb.  In  both  Tupinambis  and  Tiliqua 
the  aortic  arches  and  their  branches  can  be  plainly  seen  from  the 
interior  of  the  body-cavity.  In  Igxiana,  on  the  other  hand,  the 
branching  of  the  carotid  takes  place  partly  in  the  thickness  of 
the  parietes  owing  to  the  narrowness  of  the  ^^  chest '*  of  this  Lizard. 
There  are,  moreover,  slight  differences  in  these  branches,  as  is  to 
be  seen  in  the  annexed  drawing  (text-fig.  96). 


Text-fig.  96. 


A. — Right  carotid  and  aorta  of  TupinamhU  tUffropunctattit. 
B. — Ditto  of  Iffuana  tubereniata, 

A,  aorta ;  e,  connection  with  carotid ;  C,  carotid ;  D,  branch  of  carotid  to  doraal 
moscolature ;  H,  lingual  artery ;  V,  branch  of  carotid  (or  lingual)  to  ventral 
musculature. 

The  ductus  botalli  between  the  carotid  and  the  aorta  is  distinctly 
larger  in  Tupinambis^  hs  is  also  the  branch  of  the  carotid  which 
supplies  the  dorsal  musculature  of  the  neck  and  shoulder.   The  latter 
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branch  in  Iguana  arises  further  back  upon  the  carotid  stem  and 
has  a  shorter  course  before  dividing  into  its  several  branches. 

The  lAmgs  and  their  attachment. — Mr.  G.  W.  Butler*  has 
pointed  out  that  /'  the  Teiidfe  are  the  only  ftunily  in  which  I 
have  met  with  the  condition  in  which  die  lung  of  each  side 
is  suspended  freely  by  its  more  dorsal  ligament,  with  a  con- 
sequent absence  of  pubno-hepatic  recess."  t  In  an  accompanying 
diagram  the  absence  of  any  pulmo-hepatic  ligament  is  shown 
and  contrasted  with  its  presence  in  such  a  type  as  Iguana.  As 
a  matter  of  fact,  TiUqua  seinooidee  agrees  with  Tupinambta  in 
the  free  suspension  of  the  right  lung ;  but  in  both  of  them  the 
difference  from  Iguana  kc.  is  only  a  difference  of  degree.  In 
both  of  the  former  genera  there  is  a  short  membrane  attaching 
the  right  lung  to  the  anterior  part  of  the  liver;  it  is  obvious, 
though  rudimentary.  A  difference  which  Tupinwmbia  shows 
from  some  other  types  in  the  attachment  of  the  right  pulmonary 
membrane  is  this :  in  the  Teguexin  the  suspensory  ligament  is 
attached  up  to  the  very  tip  of  the  lung  and  extends  considerably 
beyond  the  lung,  ending,  as  it  does,  upon  the  posthepatic  septum. 
Anteriorly  the  membrane  is  attached  to  the  hepato-cesophageal 
ligament ;  it  is  then  attached  to  the  oBsophagus  at  its  dorsal  boraer 
and  so  continues  to  the  end.  In  TUiqua  the  pulmonary  ligament 
does  not  extend  to  the  tip  of  the  lung ;  it  is  inserted  at  first  on  to 
the  oesophagus,  and  more  posteriorly,  where  the  oesophagus  bends 
to  the  left,  to  the  ligament,  continuous  with  the  hepato-oesophageal 
ligament,  which  binds  the  liver  to  the  mid-line  of  the  dorsal  parietes. 
On  the  left  side  the  pulmonary  ligament  again  extends  to  the  very 
tip  of  the  lung  in  Tupinambis.  The  membrane  is  attached  first 
to  the  gastro-hepatic  ligament ;  it  then  becomes  inserted  on  the 
stomach  and  is  continued  backwards  through  the  large  foramen  in 
the  posthepatic  septiun  on  the  left  side,  whence  it  may  be  traced 
as  far  as  the  spleen  and  the  left  gonad.  The  spleen  and  the  left 
gonad,  it  may  be  remarked,  lie  much  closer  together  in  this  lizard 
than  they  do  in  either  Iguaaw,  or  TUiqua.  In  the  two  latter 
genera  the  pulmonary  ligiunent  of  .the  left  lung  does  not  quite 
reach  the  end  of  that  viscus ;  moreover,  from  the  very  first  there 
is  an  attachment  to  the  oesopliagus,  a  separate  fold  of  membrane 
in  both  these  types  binding  tlie  left  lung  to  the  gastro-hepatic 
ligament.  Posteriorly  the  left  pulmonary  ligament  may  be 
observed  to  reach  the  spleen  but  not  the  gonad. 

Hie  Liver ^  its  Suspensory  Ligaments  and  Veins, — The  liver  of 
this  reptile  is  figured  by  Butler  t  in  several  aspects ;  but  the  shape 
of  the  liver  in  the  example  studied  by  myself  is  not  quite  identical. 
It  must  be  borne  in  mind,  hpwever,  that  we  are  dealing  with 
different  species.  The  falciform  ligament  suddenly  bends  to  the 
left  and  lies  in  a  cleft  of  the  left  lobe  of  the  liver  into  which  enters 

*  Loe,  cU,  p.  466. 

t  Later,  however  (P.  Z.  S.  1892,  p.  461),  he  finds  that  cerUin  sktoks  agree  with  the 
TeiidaB  more  or  less. 
X  Loe.  eii.  pi.  xlviii.  figs.  81,  38,  34. 
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the  median  epigastric  vein ;  the  cleft  ninB  obliquely  forward  a 
little  further  than  the  point  where  the  reflexed  falciform  ligament 
ends.  Hie  left  lobe  of  the  liver  is  furthermore  marked  by  a 
longitudinal  furrow  extending  nearly  as  far  forward  as  a  transverBe 
seam  running  across  the  liver.  This  seam  supports  a  very  short 
and  delicate  membrane  which  does  not  reach  the  ventral  parietes. 
It  is  figured  by  Butler  as  running  obliquely,  which  is  not  the  cfu» 
in  my  specimen.  Butler  does  not  discuss  the  homology  of  this 
membrane.  It  seems  to  me  to  be  a  vestige  of  the  left  Imlf  of  the 
double  falciform  ligament  that  occurs  in  Sepa  and  TiUqtia,  The 
liver  as  a  whole  is  considerably  narrower  than  that  of  either 
Iffuana  or  ForantM.  The  prolongation  along  the  vena  cava  of 
the  lateral  lobe  of  the  right  liver  perforates  the  "  diaphragm.'' 
The  falciform  ligament  of  the  liver  is  single  save  for  the  rudi- 
ment of  the  left  ligament  already  referred  to.  Posteriorly  it  Ls 
continuous  with  the  posthepatic  septum.  Antmorly  it  can  be 
seen  (see  text-fig.  97)  to  be  continuous  with  a  fold  of  membrane, 

Text-fi^.  97. 


DiM8ectiou  of  thoracic  cavitv  of  Tupinamhi*  nigropwaetatu*^  to  show  relations  of 
prenepatic  and  posthepatic  septa. 

A,  aorta;  a,  prehepatic  septnm  continuous  with  falciform  or  omhilical  ligament; 
H,  ventricle  of  heart ;  X,  left  long ;  lAv^  liver ;  <f,  cBSophagns ;  8,  post< 
hepatic  septum ;  8cy  subclavian  artery  of  left  side;  St,  stomach ;  17,  falciform 
or  umbilical  ligament  which  has  been  cut  longitudinally  and  the  liver  pushed 
to  the  right.  The  thick  black  line  represents  the  line  of  the  ventral 
parietes  cut  longitudinally  to  the  right  of  the  attachment  of  the  umbflical 
ligament;   JP,  rudimentary  left  umbilical  ligament;    F,  median  epigastric 


especially  well  developed  on  the  left  side  of  the  body,  which  curves 
upwards  and  reaches  the  middle  dorsal  line  of  the  parietes.  This 
lies  well  behind  the  heart  and  at  the  level  of  about  the  middle  of 
the  lung.  In  its  course  it  curves  backwards  both  dorsally  and 
ventrally,  and  its  line  of  attachment  to  the  parietes  is  thanefore 
couvex  anteriorly. 
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This  septum,  furthermore,  lies  well  behind  the  artery  and  vein 
supplying  the  fore  limb.  It  cannot,  therefore,  be  confused  with 
the  transverse  membrane  found  in  this  and  other  Lizards  running 
from  the  base  of  the  heart  and  other  parietes  in  front  of  the 
vessels  which  supply  the  fore  limb. 

This  anterior  transverse  septum  carries  in  the  neighbourhood 
of  the  liver  the  two  epigastric  veins,  which  differ  in  some  particulars 
from  those  of  other  Lizards.  As  is  shown  in  the  accompanying 
drawing  (text-fig.  98),  the  two  epigastric  veins,  right  and  left,  join 

Text-fig.  98. 


e 

Epigastric  vein  of  Tupinambis  nigropunctatus. 

a,  median  vessel  formed  by  junction  of  two  epigastric  veins ;  ft,  branch  mnning 
along  gubemacolum  cordis  to  heart ;  c,  branch  from  liver  to  vena  cava ; 
d,  roigastric trunk ;  0,  epigastric  artery;  e\  \\»  branch  to  heart ;  f,  vena  cava ; 
H,  heart ;  L,  liver. 

to  form  a  common  trunk,  which  opens  into  the  vena  cava  close  to 
its  emergence  from  the  liver.  Exactly  opposite  to  the  point  of 
entrance  of  the  conjoined  epigastrics  a  small  vein  from  the  liver 
enters  the  vena  cava.  This  vein  is  of  the  same  calibre  as  the  epi- 
gastric, and  the  two  are  exactly  in  the  same  straight  line.  I  can- 
not but  think  that  what  has  happened  here  is  that  the  conjoined 
epigastrics  have  secondarily  acquired  an  opening  into  the  vena 
cava,  and  that  they  were  originally,  as  in  other  Lizards,  directly 
connected  with  the  hepatic  portal  system.  Posteriorly,  as  in  other 
Lizards,  the  two  epigastric  veins  reach  the  two  halves  of  the 
anterior  abdominal.  The  heart  of  this  lizard,  as  is  generally  but 
not  universally  the  case  among  Lizards,  is  tied  down  to  the  peri- 
cardium by  a  gubemaculum  cordis.  Along  this  run  to  the  walls  of 
the  heart  a  small  vein,  which  is  a  branch  of  the  two  epigastric 
veins  just  where  they  join,  and  an  arterial  branch  from  each  of 
the  epigastric  arteries  whicl*  run  down  the  body-wall  in  close 
proximity  to  the  epigastric  veins.  Another  epigastric  artery 
accompanies  the  anterior  ab4ominal  vein.  It  is  double  in  the 
r^on  of  the  liver ;  but  further  back  the  two  arteries  fuse  to  form 
one. 

The  liver  in  this  Lizaix)  has  only  one  gastro-hepatic  vein,  which 
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runs  acTosB  the  gastro-hepatic  ligament  at  a  point  about  opposite 
to  the  entrance  of  the  median  epigastric  vein,  which  latter  ha« 
already  been  referred  to. 

The  remaining  structural  featiu^es  to  which  I  call  attention  are 
only  two.  As  in  TiliqtM*^  the  meso-rectum  divides  the  two  vensp 
renales  revehentes  from  each  other. 

The  position  of  the  kidneys  resembles  that  of  Vaf^anius  rather 
than  T'diqua  or  Iguana,  inasmuch  as  they  are  not  hidden  by  the 
pelvic  bones. 


3.  On  the  Characters  and  Affinities  of  the  Triassic  Reptile 
Telerpeton  elginense.  By  G.  A.  Boulbnorr,  F.R.S., 
V.P.Z.S. 

[Rwured  March  22,  lOOi.] 
(Plates  XXX.-XXXII.t  and  Text-figure  99.) 

Of  all  the  principal  types  of  Reptiles  the  fossil  remaina  of  which 
have  yet  come  to  light,  no  one  stood  in  more  ui*gent  need  of 
re-investigation  than  the  little  *  Saurian '  from  the  Tnas  of  Elgin, 
first  described  by  Mantell  in  1852  under  the  name  of  Telerpekni 
elginenm  t*  Notwithstanding  the  detailed  description  of  a  more 
perfect  specimen  entrusted  to  Huxley  by  the  late  Mr.  James 
Grant  some  years  later  §,  it  waa  impowible,  from  the  data  avail- 
able, to  form  any  opinion  as  to  the  position  in  the  system  of  the 
genuB  Telerpeion^  which  by  later  writers  is  referred,  with  doubt, 
either  to  the  Rhyncliocephalia  or  to  the  Lacertilia|L 

Fortunately  for  the  elucidation  of  this  question,  further  speci- 
mens have  been  obtained  at  Lossiemouth  during  the  la^  few  yearB 
by  my  friend  Mr.  William  Taylor,  in  whose  hands  the  specimen 
described  by  Huxley  had  also  ftdlen  after  the  death  of  Mr.  James 
Grant,  and  I  gladly  availed  myself  of  his  kind  offer  to  look  over 
this  material,  consisting  of  the  following  specimens  :— 

A  (Plate  XXXII.). — A  nearly  complete  specimen,  the  bones 
mostly  represented  by  casts,  the  original  bony  aubstanoe  having 
disappeared,  in  a  block  of  sand^toiie  froni  IxiSMJ^^iMULth  broken 
irregularly  into  five  pieces.  The  reptik^  iimwt  iuive  measured 
about  240  millimetres  (skull,  45),  Asi  oliwei-ied  bv  Htaley,  who 
gave  a  description  of  tliis  spcM^intt?ii,  th(>  IhmIv  is  i  iineti  towards 
the  right  side,  and  the  head  and  nt^k  art*  bent  doi-?^  in  a  plane 
different  from  that  of  the  skiilL  ^^ix  mul  giittii  pt^irha  casts 
have  now  been  made  for  m^  by  Mr.  11a H^  whit-li  iiender  the 
outlines  of  some  of  the  bont^s  much  clearer,  nnd  w]kfah  enable 

*  Beddard,  "Contributions  to  the  A  iiaKiroy  of  tfiu  LdiecttiLia*^!!  Ou  the  Venooi 
System  in  certain  Lizards,"  P.  Z.  S.  1(K^.  vol  i.  p.  4m 
t  For  explanation  of  the  Platen,  tee  p.  4$1 .  • 

1  Quart.  Joum.  GeoL  Soc.  viii.  186S,  p.  1<X\  pt.  it. 
Op.  eit.  xxiii.  1867,  p.  77,  f^ 

Ljddctar,  CUtt.  Vom.  Reot  i.  p.  eM  (IS88);  /.itleU  HamiU.  PaL  iii.  p.  697 
*"'  :  ^.Vnn  HtrmcPal.  Alih.  x. lflr^2.  \k R ;  llirHim,  n^\  AIUii>  II u*.  i.  1008,  p.  1. 
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ine  to  supplement  and  correct  the  original  description.  Further 
information  might  doubtless  be  obtained  by  developing  some  pai*tH 
of  the  fossil — the  region  of  the  shoulder-girdle  for  instance ;  but 
from  the  great  historical  interest  which  attaches  to  the  specimen, 
it  was  deemed  advisable  to  preserve  the  condition  in  which  it  left 
the  hands  of  its  original  describer. 

B  (Plates  XXX.  &  XXXI.  fig.  1).— A  nearly  complete  speci- 
men, minus  the  tail,  from  the  East  Quarry,  Lossiemoutli,  found 
in  1898,  in  two  slabs.  This  specimen,  lying  perfectly  flat  in  the 
sandstone  block,  with  very  little  distortion,  is  important  as  show- 
ing the  general  propoi*tions,  and  the  exact  shape  of  the  skull  as 
Heen  from  above.  Part  of  the  left  fore  limb  is  exposed,  and  by 
chiselling  the  matrix  both  hind  limbs  were  brought  to  light, 
without  the  feet  unfortunately,  the  block  terminating  in  a  line 
with  the  base  of  the  tail.  Much  of  the  bone  is  preserved  in 
this  fossil,  but  in  a  very  friable  condition.  The  skull  measures 
50  millim.  in  length,  and  the  pnecaudal  vertebral  column  13. 

C  (Plate  XXXI.  fig.  2). — An  imperfect  skull,  much  stained  by 
oxide  of  iron,  showing  the  left  orbit,  the  gi-eater  part  of  the 
fronto-parietal  region,  of  which  very  little  of  the  osseous  sub- 
stance is  left,  and  the  pulp-cavities  of  most  of  the  upper  teeth. 
This  very  important  specimen  was  obtained  in  the  West  Quarr}' 
at  Lossiemouth  in  1902. 

These  three  specimens  have  now  come  into  the  possession  of 
the  Geological  Department  of  the  British  Museum,  and  have 
kindly  been  placed  at  my  disposal  for  study  by  Dr.  A.  Smith 
Woodward,  who  has  besides  granted  me  the  valuable  services  of  the 
excellent  preparator,  Mr.  Richard  Hall,  by  whose  skill  specimen 
B  has  been  further  developed.  And  in  order  that  I  should  have 
before  me  all  the  material  known  to  exist  at  present.  Dr.  Traquaii* 
consented  to  send  on  loan  to  the  British  Museum  the  type 
specimen  of  Telerpeton  dginense  now  in  the  Museum  of  Science 
and  Art,  Edinburgh  *. 

I  beg  to  express  my  sincere  thanks  to  Mr.  Taylor,  to  Dr.  A.  S. 
Woodward,  to  Dr.  Tmquair,  and  to  Mr.  Hall  for  having  enabled 
me  to  prepare  the  account  now  published. 


A  rapid  first  inspection  of  the  new  mateiial  showed  that  the 
skull  was  characteiised  by  enormous  orbits,  bordei'ed  behind  by  a 
naii-ow,  impeifoiute  supmtempoiul  roof,  a  veiy  large  pineal  fora- 
men, and  transversely  enlarged,  bilobate  lateml  teeth,  characters 
which  at  once  suggested  to  my  mind  special  affinity  with  the 
South- African  Pei-mo-Triassic  ProcoUyphcni  (Plate  XXXI.  fig.  3), 
whilst  the  dentition  at  the  same  time  recalled  the  figures  given 

*  The  statement  in  the  British  Manenni  Catalogne  of  Fossil  Reptiles,  i.  p.  296, 
that  this  type  is  preserved  in  the  Museum  at  Elgin  is  the  result  of  misinformation. 
It  formed  part  of  the  Pbwrie  Collection,  which  was  acquired  for  the  Edinhurg^h 
Museum  in  1801. 
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by  (jope  of  Diadectes  and  JSmpediaSf  from  the  U))per  Permian  of 
TexaH.  It  will  be  shown  hereafter  that  a  detailed  ntudy  has  sub- 
stantiated this  first  impression,  and  that  TderpetoHj  far  from 
being  related  to  either  the  Rh3mchooephalia  or  Lacertilia,  is  to 
be  assigned  to  the  Order  Ootylosauna,  established  by  Cope  for 
Diadectes,  and  which  would  include  also  Prooolophon.  The  repre- 
sentative of  another  order  is  thus  added  to  the  varied  reptile 
fauna  of  the  Elgin  sandstones*. 

The  Skull. 

Huxley  regarded  TelerpeUm  as  a  true  Laoertiliaji  t,  and  this 
opinion  evidently  influenced  him  in  the  restoration  of  thQ  lateral 
aspect  of  the  skull,  given  in  outline  on  p.  78  of  his  paper. 

In  the  light  of  the  specimens  now  available  and  of  our  present 
knowledge  of  fossil  Reptiles,  the  faults  of  this  restoration  are  seen 
to  lie  in  the  omission  of  tJie  temporal  roof,  the  part  identified  as 
a  free  quadrate  being  merely  an  impression  of  the  inner  side  of 
the  quadrato-jugal,  a  break  in  the  stone  having  been  taken  for  a 

*  UutU  ISil,  no  remmins  of  animalH  other  than  bones  and  teeth  of  fishes,  which 
proved  to  be  of  Old  Red  Sandstone  [Bevonian]  age,  were  known  from  the  Elgin 
HHndHtones.  In  that  year  Patrick  Dun  diMOOvered  itcntes  near  Lossiemouth  which, 
after  having  been  described  as  of  a  Devonian  fish,  were  shown  by  Hnzley  to  have  pfa*- 
tained  to  a  Triassic  Parasuchian  Reptile— Sto^oNoftfpit  raheritoni,  Shortl^r  after, 
Patrick  Duff  discovered  in  Spynie  Quarry  the  little  reptile  which  was  described  as 
TeUrpeton  el^nente.  Other  types  were  successively  brought  to  light,  establishing 
beyond  question  the  Triassic  age  of  the  beds,  however  great  the  difficulty  of  distin- 
guishing them  from  the  underlying  Old  Red.  Mr.  Taylor  has  kindly  furnished  mc 
with  a  fist  of  the  localities  which  have  yielded  the  principal  Reptilian  remains  : — 

I.  Htick>holbpi8  BB08. — Fine-grained  sandstoucK  without  pebbles ;  bones  nearly 
always  preserved. 

FiBd™»ie«J«.„,    {S^^C^'hS^'.- 

r  Staff  onolepU  robertMomi  Agass. 

e«„„:«  i\ .  J  Or9Utko9uck«»  icoodwtrdi  E.  T.  Newton. 

Spynie  Quany  )  Hyperodapedan  ffordoni  Uuxky, 

\,  TelerpeUm  elginenee  Mantell. 

"StagonolepU  roherteoni  Agass. 
Omiiko9Hch«e  woodvfardtE.  T.  Newt. 


LosMiemuuth  Quarries . 


SrpetotuohuM  granti  £.  T.  Newt. 
Stenometopon  taylori  Boulenger. 
Hyperodapedon  gordoni  Huuey. 
JDelerpeton  elffinen§e  Mantell. 

II.  GoBDOKiA  BBD8. — Rough •  grained  sandstones  with  pebbles;  bones  never 
proMTVod,  only  casts  being  found. 

CChrdoiUa  traquaiH  E.  T.  Newt. 
„         kuxteyana  E.  T.  Newt. 
„        dMana  £.  T.  Newt. 
„       juddiana  E.  T.  Newt. 
QHkia  elginentU  £.  T.  Newt. 
JElginia  mirabilit  E.  T.  Newt. 
For  tliejKwition  of  these  quarries,  cf,  a  map  given  by  Dr.  G.  Gordon  in  Traas. 
Geo!.  Soc  Edinb.  vi.  1893,  pi.  x. 

t  **  It  is  Saurian  in  all  its  characters  ;  and  if  we  enauire  to  which  division  of  the 
Sauria  TelerpeUm  belongs  there  appears  to  be  no  douot  that  it  must  be  lefeiied  to 
the  true  Lacertilia,  and  among  them  to  the  suborder  Kiomoerania  of  Stannins, 
which  contains  all  the  modem  Liaards — though  I  cannot  make  sore,  from  the 
present  specimen,  that  it  possessed  a  columella." — Huxley,  /.  c.  p.  88. 


Cutties  Hillock  Quarry. 
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8uture  between  '  squamoeal '  and  ^  quadrate/  and  in  the  exagge- 
rated length  of  the  anterior  mandibular  tooth,  owing  to  the  root 
being  made  to  project  beyond  the  bone,  the  thecodont  nature 
of  the  Reptile  not  having  been  recognised.  As  to  the  side  teeth, 
Huxley  only  described  them  from  their  lateral  aspect,  without 
mentioning  that  on  the  right  side  of  the  specimen  the  fourth 
maxillary  tooth  may  distinctly  be  seen,  in  a  transverse  section, 
to  have  been  transversely  expanded  and  molar-like. 

The  skxdl  is  seen  on  Mr.  Taylor's  specimen  (B)  from  the  East 
Quarry,  Lossiemouth,  to  have  been  much  depressed,  about  as  long 
us  broad,  obtusely  pointed  in  front,  with  enormous  pear-shaped 
orbits  separated  from  the  posterior  border  by  a  narrow  supra- 
temporal  roof ;  these  orbits  are  twice  as  long  as  broad,  and  twice 
as  broad  as  the  least  interorbital  width,  which  equals  the  least 
width  of  the  supratemporal  roof.  The  nasal  bones  are  large,  sub- 
triangular,  and  the  nostrils  nearly  terminal.  All  the  bones  are 
paired,  and  the  sagittal  suture  is  interrupted  by  a  very  large, 
I'ound  pineal  foramen,  which,  instead  of  being  bordered  entirely 
by  the  parietal  bones,  as  in  Frocolophon,  is  situated  between  the 
frontals  and  the  parietals.  The  posterior  part  of  the  upper 
surface  of  the  skull  and  the  interorbital  region  are  also  well 
shown  by  the  imperfect  skull,  C.  The  posterior  outline  of  the 
skull  is  strikingly  as  in  Procolophouj  there  being  a  shallow  notch 
in  the  posterior  border  on  each  side,  and  the  supratemporal 
{epioUc  of  Seeley,  squamoscU  of  A.  S.  Woodward)  forming  a 
pointed  process  above  the  deep  lateral  notch  which  probably 
formed  the  border  of  the  large  auricular  meatus.  No  vacuity 
could  be  detected  representing  a  latero-temporal  fossa.  The 
annexed  restoration  of  the  upper  surface  of  the  skull  is  based  on 
Mr.  Taylor's  two  specimens,  some  of  the  sutures,  in  dotted  lines, 
being  hypothetical. 

An  accident  to  specimen  B,  in  the  course  of  preparation,  has 
resulted  in  the  fortunate  exposui'e  of  a  part  of  the  dorsal  aspect 
of  the  palate,  which  is  seen  to  have  been  extremely  similar  to  that  of 
Procclophon^  at  least  so  far  as  the  basisphenoid  and  the  pterygoids 
are  concerned,  but  the  vacuity  between  these  three  bones  was 
broader  than  long,  instead  of  longer  than  broad.  I  can  see  no  trace 
of  a  parasphenoid,  any  more  than  in  the  specimen  of  Procolophmi 
described  by  Seeley  *. 

Each  maxillary  bore  six  large  bilobate  teeth,  the  roots  hourglass- 
shaped  in  horizontal  section,  their  transverse  diameter  at  least 
double  the  longitudinal,  and  with  large  pulp-cavities ;  the  teeth 
were  implanted  in  sockets,  not  acrodont  as  believed  by  Huxley. 
Three  conical  teeth  were  present  in  each  preemaxiUary,  the  first 
the  largest.  The  circular  roots  of  a  few  vomerine  teeth  are  visible 
iuj^pecimen  C. 

llie  dentition  therefore  bears  a  close  resemblance  to  that  of 


•  On  the  skull  of  ProcolophoUy  cf.  Seeley,  Phil.  Trans,  clxxx.  B,  1889,  p.  1 

51.  ix.;  A.  S.  Woodward,  Vert.  Palsout  p.  148,  fig.  (1808);  Broom,  Rec.  Alb 
[us.  i.  1008,  p.  0. 
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Procolopkon*^  differing,  however,  in  the  molar  teeth  being  wider 
still,  in  this  respect  agreeing  with  Diadeetes  and  Empedias,  a.s 
figured  by  Oope  t. 

The  Vertebral  Column. 

I  have  very  little  to  add  to  our  previous  knowledge  of  the 
vertebral  column.  Having  had  gutta-percha  and  wax  impressionM 
made  of  the  specimen  desci*ibed  by  Huxley,  and  also  from  exam- 
ination of  the  type  specimen,  I  can  state  that  interoentra  were 
absent  between  the  dorsal  vertebrte,  that  these  were  rather 
Htrongly  biconcave,  and  that  transverse  processes  did  not  exist. 
The  numbei*  of  pnesacral  vertebrte  in  specimen  B  was  twenty. 
The  long  and  slender  pnesacral  libs  were  but  slightly  thickened 
at  the  base. 

The  length  of  the  tail  is  still  unknown ;  but  it  was  probably 
not  much  longer  than  in  the  type  specimen  figured  by  Mantell. 

The  Pectoral  Arch. 

This  was  inserted  immediately  behind  the  skull,  a*  in  the 
Stegocephala,  ParvoaawruSj  Procolophon^  and  SderoeaurusX* 

Although  the  fossils  at  hand  do  not  show  the  characteristic 
T-shaped  interclavicle,  I  have  no  doubt  the  shoulder-girdle  agreed 
essentially  with  that  of  Proooloj^ion,  This  part  of  the  skeleton 
is  best  shown  by  Huxle3r's  specimen.  But  for  the  anterior  ex- 
pansion of  the  glenoid  cavity,  which  seems  to  me  doubtful,  the 
scapula  has  left  a  cast  which  agrees  well  with  Huxley's  restoration. 
But  the  latter  is  to  a  great  extent  fanciful  b&  regards  the  coracoid, 
|Mirt  of  which,  it  is  true,  is  indicated  in  the  figure  §  by  a  dotted 
line.  The  large  fenestra  does  not  appear  to  have  existed,  its 
supposed  presence  being  due  to  matrix  which,  I  think,  could  be 
easily  removed  were  it  not  that  the  historical  interest  attaching 
to  the  specimen  precludes  its  further  development.  The  im- 
portant point,  overlooked  by  Huxley,  is  tlie  presence  of  a  straight 
transverse  suture,  extending  from  the  glenoid  cavity,  which 
divides  the  bone  into  two,  iSie  pitecoi'acoid  and  the  coraooid,  the 
former  being  only  a  tiifie  shorter  than  the  latter.  Oleithra  were 
cei'tainly  not  present. 

The  Pelvic  Arch. 

This  has  been  described  very  shoilily  by  Huxley,  and  the 
outline  figiu*e  given  by  him  indicates  a  veiy  Lacertilian  state  of 
things.  I  agree  with  his  I'epi-esentation  of  the  ilium,  but  I  am 
convinced  that  the  supposed  impressions  of  the  pubis  and  ischium 

•  Cf,  PI.  XXXI.  fig.  3. 

t  ftoc  Amer.  PhUos.  Soc.  xix.  1881,  pi.  v. 

t  The  restontions  of  Sclerotanrus  by  von  Uuene,  Geol.  Pal.  Abh.  x.  190B,  p.  S9, 
and  of  Pario9aunu  h}t  Broom,  Ann.  8.  Afr.  Mum.  iv.  1003,  pi.  xvi.,  appear  to  me  both 
incorrect  in  reprenenting  these  reptiles  with  a  distinct  neck.  Fossils  •»  9Un  show 
the  clavicnlar  arch  to  have  been  under  the  auteriormost  cervical  vertebiw.  These 
reptiles  had  no  more  neck  than  a  Salamander. 

§  Xoc.  eiL  p.  7a 
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are  a  fallacy,  as  I  have  satisfied  myself  that  the  two  bones  have 
left  perfectly  defined  impressions  on  the  counterpart  of  the  fossil 
from  which  Huxley  drew  up  his  description  and  diagium.  A 
figure  is  given  of  this  impression,  or  rather  of  a  gutta-percha 
cast  of  it*,  by  which  it  will  be  seen  that,  as  we  now  know  to 
be  the  cose  in  Prooohphon  t  and  in  Triassic  Rhynchooephalians, 
Plesiosaurians,  and  Ichthyosaurians,  the  pubis  and  ischium  were 
plate-like ;  these  two  bones  were  in  contact  with  each  other  and 
with  their  fellows,  whilst  the  former  was  pierced  by  a  foramen 
near  the  antero-extemal  side,  this  foramen  appearing  as  a  knob- 
like elevation  of  the  sandstone  on  the  fossil,  and  most  distinctly  on 
the  wax  and  gutta-percha  impressions  taken  for  me  by  Mr.  Hall. 
Both  the  bones  were  thickened  on  their  acetabular  border  and  at 
the  symphysis;  the  outer  border  of  the  ischium  was  strongly 
notched,  the  greatest  width  being  at  the  line  of  the  acetabulum  ; 
the  length  of  the  ischium  was  once  and  three-fifths  that  of  the 
pubis.  I  may  add  that  a  perfectly  distinct  impression  of  the 
pelvis  as  here  described  may  be  seen  on  the  type  specimen  +> 

The  position  of  the  ilium  on  Huxley's  specimen  ^ows  it  to  have 
slanted  slightly  backwards  from  the  sacrum  to  the  acetabulum,  and 
that  of  the  pubis  and  ischium  also  indicates  the  iliosacral  attach- 
ment to  have  been  prteacetabular,  although  to  a  but  slight  extent 
by  no  means  comparable  to  that  reached  by  Pa/riosawrus  §. 

The  Limbs. 

I  have  a  little  to  add  to  the  information  to  be  gathei*ed  fi'oui 
Mantell's  and  Huxley's  descriptions. 

By  careful  chiselling  of  the  lower  block  of  specimen  6,  Mr.  Hall 
has  succeeded  in  exposing  the  outline  of  the  right  humerus.  This, 
in  its  widely  expanded  proximal  end  and  narrow  shaft,  is  seen  to 
be  extremely  similar  to  that  of  Procclophon  |'.  Length  26  millim. ; 
greatest  proximal  width  14;  least  width  of  shaft  3.  The  femur 
of  the  same  specimen  measures  about  30  milliiti. 

The  hind  limb  is  well  shown  in  specimen  A,  and  the  penultimate 
phalanx  of  the  fifth  toe,  which  has  been  overlooked  by  Huxley, 
appears  clearly  on  the  gutta-percha  impressions  which  have  now 
been   taken.     The  phalangeal   formula  is,   therefore,   2.3.4.5.3. 


•  PI.  XXXII. 
BroonoL  I 
Mantel],  2.  e.  pi.  iv.  fig.  8.     The  representation  of  the  impression  by  the 


t  Cf,  Broom.  Bee  Albany  Muh.  i.  1908,  p.  32,  pi.  i.  %.  5. 
X  Cf,  Mantell,  h  e.  pi.  iv.  fig.  8.     TI 
lithcMnrapher  in,  however,  very  incorrect. 


§  Far  too  little  attention  has  been  paid,  in  defining  groups  of  Reptilen,  to  wliat 
(iiidow  calls  the  ^  crucial  features  "  of  the  pneacetabular  and  postaoetabnlar  position 
of  the  iliosacral  connexion  (Zeitschr.  f.  Morphol.  iv.  1902,  p.  861).  Whilst  Batrachia 
geperally  (excluding  the  Ecaudata)  are  indifferent,  the  Pariosauria  and  Auomodontia 
are  "  prKacetabular,"  and  lead  to  the  Mammalia,  and  all  other  orders  of  B^tiles 
are  **  postaoetabnlar,"  or  show  a  tendency  in  this  direction.  This,  in  my  opmion, 
speaks  against  the  attempt  which  has  recently  been  made  by  Osbom  (Mem.  Am. 
Mus.  i.  1903»  pt.  456)  to  derive  the  "  postacetabular ''  Chelonia  and  Flesiosauria  from 
the  Cotylosaoria  and  Anomodontia,  m  his  subclass  Synapsida,  to  which  I  shall  again 
refer  later  on. 

II  or.  Sedey,  2.  c.  pi.  ix. 
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Procolopho7i,  according  to  Broom*,  has  2.3.4.5.?  phalanges  in 
the  hind  limh.  Huxley  restored  the  foot  as  with  one  large 
proximal  and  four  small  distal  tarsals  t.  Broom,  in  Froeolophon, 
has  found  two  proximal  elements — tihiale  fused  with  inter- 
medium, and  radiale — and  four  distals.  In  Tderpetan  there 
appears  to  me  to  have  been  two  bones  in  the  proximal  tarsal  row, 
or  if  there  was  but  one  it  shows  a  distinct  trace  of  the  fusion  of 
two.  The  difference  between  the  foot  of  TelerpeUm  and  that  of 
Procclophon  would  therefore  be  restricted  to  the  shape,  the  former 
being  longer  and  more  slender  than  the  latter. 

In  conduding  this  review  of  the  characters  which  can  be  safely 
ascertained  on  the  material  with  which  I  have  been  entrusted,  I 
must  add  that  I  have  failed  to  find  any  traces  of  "abdominal 
ribs,"  and  I  feel  certain  that  if  any  vestiges  of  a  plastron  existed 
these  must  have  been  extremely  slight.  Broom,  however,  has 
found  impressions  of  a  series  of  plastral  bones,  apparently  in  the 
posterior  abdominal  region,  on  one  specimen  of  Frocolophon  t. 

Affinities  of  Telerpeton. 

Having  reached  the  conclusion  that  TelerpeUm  is  closely  related 
to  Frocolophon,  it  is  of  coui'se  unnecessary  to  consider  its  supposed 
Lacertilian  affinities.  Nor  should  I  have  thought  it  worth  while 
to  give  reasons  for  its  not  being  a  Rhynchocephalian,  had  not 
Dr.  Broom  §  recently  revived  the  opinion  once  held  |i  but  since 
abandoned  by  Seeley,  that  Frocolophon  should  be  referred  to  that 
order,  or  at  least  "  somewhere  among  the  primitive  Rhyncho- 
cephalians, — possibly  not  far  from  Fcdceohatteria"  a  view  which 
has  been  endorsed  by  Prof.  H.  F.  Osbom  If,  in  whose  Classification 
a  new  Superorder,  Diaptosauria,  is  established  to  include  the 
Khynchocephalia  of  Zittel,  the  Fdycoaavria  of  Cope,  the  Frogano- 
sauria  of  Baur,  and  the  Frocdophonia  and  Mesoeauriaoi  Seeley**. 

The  thecodont  dentition,  the  absence  or  great  reduction  of  the 
plastral  bones,  and  especially  the  presence  of  ossified  pneooraooids, 
are  characters  which  are  opposed  to  an  association  of  the  Procolo- 
phonia  with  the  Rhynchocephalia,  whilst  in  these  characters,  as 
well  as  in  the  general  structure  of  the  skull,  they  agree  witli 
Pariosawrua  and  Sderosaurvs  tt,  which,  together  with  Elginia, 
constitute  the  git)up  Fariosauria,  united  by  Cope  and  by  Osbom 
with  the  Cotylosauria. 

The  Order  Cotylosauria  was  proposed  by  Cope  in  1880  JJ  as  a 
division  of  the  Theromorpha,  to  include  the  Diadectidctj  on  the 

•  L.  c.  p.  22,  pi.  i.  tig.  6.  t  X.  c.  p.  78,  fig.  C. 

t  L,  c.  p.  21.  §  L.  c,  p.  24. 

IT  Qimrt  Jonrn.  Geol.  Hoc.  xxxiv.  1678,  p.  808. 

If  '*The  Kei>tilum  Sabclasseo  Diapsida  and  Synapnda  and  the  Early  Hi^toiy  of 
the  IHaptoeatiria,"  Mem.  Amer.  Mus.  i.  p.  461  (1903^. 

**  Prof.  Osborn's  arguments  have  failed  to  couvince  me  of  the  soundness  of  hi^ 
view  that  the  Mesotauria  have  nothing  to  do  with  the  NothoMouria.  Nentticomuru*^ 
which  he  places  in  the  latter  group,  certainly  shows  decided  affinity  to  MemMOurut, 
and  I  cannot  see  any  fundamental  difference  in  the  rilMurticulation  of  the  two  types. 

ft  Arutodetmtu  Seeley  {Lahjpnnthodon  ruetimtyeri  Wiedersh.). 

XI  Amer.  Natnr.  xiv.  p.  804. 
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Text-fig.  99. 


TSSS^BSB^r 


^l^m^\ 


Restoration  of  TelervetoH  el^inense,  upper  aspect,  with  side  view  of  skull  and  lower 
Tiew  of  puDis  and  ischinra.    The  manus  is  entirely  hypothetical. 
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ground  of  the  articulation  of  the  skull  with  the  atlas  by  a  pair 
of  cotyles  in  the  bafiioccipital  bone,  corresponding  in  position  with 
the  Mammalian  occipital  condyles,  whilst  the  median  part  of  the 
bone,  which  forms  the  floor  of  the  foramen  magnum,  is  produced 
in  the  position  occupied  by  the  median  occipital  condyle  of 
Reptiles.  Cope  aUudes  at  the  same  time  to  an  '*  enormous  ht>nto- 
parietal  foramen." 

In  Cope's  classification  of  1889  *  the  Cotylosauria  are  defined 
as  Theromora  with  tlie  ooracoid  i*educed,  not  meeting  the 
sternum,  the  ribs  single-headed,  the  temporal  fossa  ^'  overroofed," 
the  dentition  '*  abundant,"  and  intercentra  present.  The  Pario- 
sauridas  are  included  in  addition  to  the  Diadectidie ;  and  in  his  last 
contribution,  "  The  Reptilian  Order  Cotylosauria,"  t  tihe  filginidse 
and  Pariotichidse  :t  are  also  added,  the  former  of  which  appear, 
from  our  present,  imperfect  knowledge,  to  be  close  allies  of  the 
Pariosauridse,  without  any  special  afiinity  to  the  Diadectidse. 

The  restoration  of  the  very  impeifect  upper  part  of  the  skull 
of  Diadectea  and  allies,  as  oiiginaUy  given  by  Cope  §,  is  not  to  be 
relied  upon,  since  the  illustrious  American  palieontologist,  in  his 
later  writings,  defined  the  Cotylosauria  as  with  the  temporal 
region  entirely  roofed  over  by  bone.  That  a  small  supratemporal 
fossa  might  have  existed  appears  from  the  following  brief  state- 
ment recently  made  by  C^^  || : — ^^  It  is  of  interest  to  note  that 
the  author  discovered  perforations  in  the  roof  of  the  skull  of  the 
Diadectidfe  in  the  Cope  Collection  in  the  position  of  the  superior 
temporal  vacuities;  the  forms  are  too  specialised  to  make  the 
interpretation  of  this  occurrence  certain,  but  it  may  well  be  the 
first  step  towards  the  Proganosaurian  type."  Dr.  Oajse,  has  how- 
ever, since  written  to  me  (Dec.  12,  1903)  that  these  vacuities  do 
not  occur  in  a  second  specimen  from  the  same  region  iA  the  Cope 
Collection.  He  kindly  adds  : — "  The  skull  of  the  Diadectids  is 
very  rugose  and  the  sutures  ai'e  very  obscure  ;  there  ai^e  certainly 
no  distinct  temporal  arches  and  the  position  and  limits  of  the 
bones  of  the  temporal  region  is  uncertain.  The  whole  region  was 
covered  by  a  complete  roof  in  all  the  specimens  but  the  one 
noticed,  and  the  quadrate  is  closely  connected  with  the  i-oof-bones, 
so  that  the  whole  region  has  a  strong  superficial  resemblance  to 
the  turtles."  Dr.  (iise  has  ascertained,  moreover  1[,  that  the 
pectoral  arch  of  the  Diadectidas  consists  of  scapula,  coracoid,  pre- 
coracoid,  clavicle,  and  interclavicle.  Cope**  has  given  a  ver^' 
biief  description  of  a  Diadectid  pelvis,  which  agrees  in  all 
essential  charactei-s  with  that  of  Procolophoii  and  TelerpeUni, 

*  Ainer.  Nator.  xiv.  p.  304.  In  this  classification,  the  Procolopk<mida  are  placed 
ill  the  inoongrnous  assembhige  Progauosauria. 

t  Op.  oit.  xxiii.  p.  866. 

t  £.  T.  Newton,  Phil.  Trans,  clxxxiv.  B,  1893,  p.  473;  £.  C.  Case,  Zool.  Bull, 
ii.  1890,  p.  231. 

§  Proc.  Amer.  Philos.  Soc.  six.  1880,  pi.  v. 

n  Amer.  Natur.  1903,  p.  99,  footnote. 

If  Amer.  Joum.  Oeol.  xi.  1906,  pp.  397  &  400. 

••  Proc.  Amer.  Philos.  Soc.  xx.  1882,  p.  448. 
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It  is  extremely  regrettable  that  our  knowledge  of  the  American 
Cotylosauria  should  still  be  so  meagre,  but  what  we  know  shows 
them  to  be  a  type  closely  related  to  the  Pariosaurians,  though 
differing  from  them  in  at  least  one  important  character,  the 
absence  of  the  cleithrum.  The  same  may  be  said  of  the  Prooo- 
lophonia  {Frocolopkon  and  Telerpetan),  and  therefore  these  must 
be  regarded,  in  the  light  of  our  present  knowledge,  as  pertaining 
to  the  same  group,  for  which  the  earlier  name  Cotylosauria  should 
be  used. 

The  order  Cotylosauria  may  be  defined  as  thecodont  Reptiles 
with  the  temporal  region  rocked  over  (without  or  with  a  single 
temporal  foramen),  with  clavicles  and  interclavide,  with  coraooids 
and  prtecoracoids  (epicoraooids),  without  or  with  a  very  vestigial 
plastron,  and  with  the  number  of  phalanges  as  in  typical  Reptiles. 
The  absence  of  cleithra  and  the  presence  of  more  than  2.3.3.4.3 
phalanges  ♦  distinguishes  them  from  the  Pariosauria ;  the  second 
character  and  the  roofing  over  of  the  postorbital  part  of  the 
HkuU  distinguish  them  from  the  Anomodontia ;  whilst  the 
presence  of  ossified  prsecoracoids  and  the  absence  or  extreme 
i*eduction  of  the  plastron  separate  them  from  all  the  other 
primitive  orders,  such  as  Rhynchocephalia,  Plesiosauria,  Theco- 
dontia,  &c.,  with  the  possible  exception  of  the  Pelycosauria,  which 
likewise  flourished  in  Permo-Triassic  times. 

The  order  Cotylosauria  would  comprise  foiu*  families,  the 
definition  of  the  American  types  being  derived  from  the  contribu- 
tions of  Cope  t  and  of  Case  t. 

A.  Supratemporal  roof  broad,  orbit  small,  nearly  in  the  middle  of  the  length  of 

the  head;  no  latero-temporal  vacuities;  upper  surface  of  skull  more  or  le^ts 
sculptured. 
Teeth  small,  not  transversel}'  expanded,  in  two  rows  in  the 

posterior  part  of  the  iaws 1.  PariotiehitUe. 

Lateral  teeth  large,  with  the  crowns  expanded  transversely  to 
the  axis  of  the  jaw,  in  a  single  series 2.  Diad^tida, 

B.  Supratemporal  roof  narrow,  orbit  vety  large;  skull   smooth;    lateral  teeth 

expanded  transversely  to  the  axis  of  the  jaws. 

No  latero-temporal  vacuity 3.  Telerpetida, 

A  smaD  latero-temporal  vacuity 4.  Froeolopk<mida. 

In  his  important  memoir  quoted  above,  Prof.  Osbom  has 
proposed  a  diphyletic  arrangement  of  the  Reptilia  with  which  I 
would  be  disposed  to  agree  but  for  the  inclusion  of  the  Chelonia 
and  Plesiosauria  in  the  Synapsida,  which  comprise  the  Pariosauria, 
Cotylosauria  (exclusive  of  the  Procolophonia),  and  Anomodontia, 
and  of  the  Procolophonia  in  the  other  subclass,  named  Diapsida. 
Both  subclasses  were  evidently  derived  from  Stegocephala  with 
the  temporal  region  completely  roofed  over.  The  Pariosauria 
were  probably  connected  with  the  Lab}Tinthodontia  and  led  to 

*  I  cannot  understand  what  can  have  induced  Dr.  Broom  to  restore  Pariotawrut 
with  2.3.4.6.4  phalanges  in  the  nuinus  and  in  the  pm,  Tha  formula  is  2.3.3.4.3  in 
the  specimen  in  the  British  Museum. 

t  Proc.  Amer.  Philos.  Soc.  xxxiv.  1895,  p.  436. 

X  Zool.  Bull.  ii.  1899,  p.  281. 
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the  Mammalia  through  the  Anomodontia,  the  Cotylosauria  being 
a  side-branch  issued  from  the  Pariosauria*  The  Rhynchooephalia 
may  have  been  evolved  out  of  the  Microfiauria,  and  branched  off 
into  many  phyla,  one  of  which  culminated  in  the  Birds.  My 
objection  to  the  Chelonia  and  Plesiosauria  being  placed  with  the 
Pariosauria  or  Anomodontia  rests  on  the  ground  that  it  cannot 
be  conceived  that  these  two  orders  could  have  been  derived  from 
forms  in  which  the  quadrate  is  more  or  less  reduced,  the  plastron, 
or  system  of  ^^  abdominal  ribs,"  has  disappeared  or  at  any  rate 
become  extremely  reduced,  and  in  which  the  pelvis  slants  back- 
wards, all  features  which  are  the  opposite  of  those  characteristic 
of  the  Chelonia  and  Plesiosauria. 

The  following  diagram  expresses  what  I  regard  as  the  probable 
phylogenetic  relations  of  the  orders  of  Reptiles  with  which  we  are 
at  present  acquainted  : — 


MAllMALIA. 


AVES. 


f 


III.  Anomodontia. 


i 

Si 


II.  Cotylonanria. 


I.  Pariosauria. 


Labyrinthodontia. 


XV,  OnuthoMuiria. 


XVI.  SqaamAta.  \ 

XII.  Emjdoaaaria. 


VI.  A< 


XrV.  Ortbopoda. 

Xm.  Dinotanria. 


V.  Pelycoiwuria. 


X.  Pfenownria. 


VIII.  Cbekmia. 


BATRACHIA  STEGOCKPHALA. 


For  obvious  reasons,  I  cannot  accept  the  names  Synapsida  and 
Diapsida  for  the  two  phylogenetic  series.  I  will  designate  the 
first  subclass  by  the  name  Theromora  of  (Jope,  in  a  restricted 
sense,  and  suggest  for  the  second  that  of  Herpetomorplia.  The 
Theromora  may  be  divided  into  three  orders,  the  Herpetomorpha 
into  thirteen. 
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EXPLANATION  OF  THE  PLATES. 

Platb  XXX. 

Slab  showing  dorsal  aspect  of  specimen  B  (p.  471)  of  TelwpeUm  elginmse. 
Reduced  to  |. 

Plitr  XXXL 

Pig.  1.  Counter-slab  (anterior  part)  of  specimen  B  of  Talerpston  elginen9€.    Reduced 
to|. 

2.  Imperfect  skull,  specimen  C  (p.  471),  of  Telerpeton  elffinenw.    Reduced  to  |. 

3.  Lower  aspect  of  imperfect  skuU  of    Proeolophon  trigonicep9  (Brit.  Mus. 

no.  794),  to  show  dentition.     Reduced  to  |. 

Platb  XXXII. 

Gutta-percha  casts  of  specimen  A  (p.  470)  of  TeUrpfton  elginenie,  from  the 
two  principal  pieces,  natural  size. 


4.  Descriptions  of  some  new  Species  of  Butterflies  belonging 
to  the  Family  Erydnidce  from  Tropical  South  America. 
By  Herbert  Druob,  V,P.Z,S.,  F.L.S. 

[Received  April  18, 1904.] 
(Plates  XXXIII.  <fe  XXXIV.*) 

EURTGONA  OCALBA,  sp.  n.     (Plate  XXXIII.  fig.  1.) 

MaiU,  Head  and  antennte  black,  collar,  teguke,  thorax,  and 
abdomen  yellowish  brown.  Primaries  dark  brown,  with  a  large 
spot,  from  the  base  to  the  middle,  reddish  brown,  chrome-yellow 
beyond ;  fringe  dark  brown.  Secondaries  reddish  brown,  shading 
to  chrome-yellow  near  the  apex,  the  costal,  outer,  and  inner  margins 
bordered  with  dark  brown.  Under  side : — Primaries  pale  brown, 
crossed  beyond  the  cell  from  the  costal  to  the  inner  margin  by  a 
curved  dark  brown  line,  the  wing  on  the  outer  side  of  the  line  being 
white  near  the  anal  angle ;  a  submarginal  row  of  minute  black 
dots  eictends  from  the  apex  to  the  anal  angle  ;  the  fringe  reddish 
brown.  Secondaries :  the  base  and  outer  margin  pale  brown,  the 
other  part  of  the  wing  white ;  a  waved  brown  line  crosses  the 
wing  beyond  the  cell  from  the  costal  to  the  inner  margin  ;  a  sub- 
marginal  row  of  black  spots  with  white  points  from  the  apex  to 
the  anal  angle;  a  margmal  yellow  line  extends  from  the  anal 
angle  almost  to  the  apex  of  the  fringe.     Expanse  1^  inch. 

Hab.  Bolivia :  La  Paz,  3500  feet  (Mus.  Druce). 

This  species  is  aUied  to  Eurygtma  eucerus  Hew.  from  Brazil. 
It  is  very  distinct  on  the  under  side. 

EURYGONA  CANDABfA,  sp.  n.     (Plate  XXXIII.  ^.  2.) 

^fale,  Head  and  palpi  white ;  antennae,  collar,  tegulap,  thorax, 

*  For  explanation  of  the  Plates,  see  p.  489. 
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and  abdomen  black.  Primaries  and  secondaries  black  glossed 
with  dark  blue.  Under  side :  thorax,  legs,  and  both  wings  deep 
chrome-yellow ;  a  black  spot  on  the  outer  margin  of  the  secon- 
daries and  two  small  black  points  close  to  the  anal  angle. 
Expanse  1 A  inch. 

Hah.  Colombia  :  Bogota  {Mus,  Druce). 

Allied  to  Eurygmia  gelanwr  Cram.,  but  much  blacker  on  the 
upper  side  and  without  any  lines  crossing  the  wings  on  the 
imder  side. 

EuRTBiA  c^RULESCENS,  sp.  n.     (Plate  XXXIII.  %.  3.) 

Male,  Head,  antennie,  collar,  tegulie,  thorax,  and  abdomen 
brown,  palpi  pale  yellow.  Primaries  brown,  glossed  with  bright 
blue  from  the  base  to  beyond  the  middle ;  a  large  black  spot 
edged  with  yellow,  and  wi^  a  bright  blue  point  in  the  middle,  at 
the  end  of  the  cell ;  two  white  dots  on  the  costal  margin  beyond 
the  cell ;  a  submarginal  row  of  very  indistinct  dark  brown  spots 
edged  with  paler  brown  extends  from  the  apex  to  the  anal  angle, 
the  fringe  dark  brown.  Secondaries  bright  blue,  the  costal  and 
outer  margin  edged  with  brown ;  a  submarginal  row  of  spots 
edged  with  yellow  extends  from  the  apex  to  the  anal  angle. 
Under  side  greyish  brown,  the  spots  on  both  wings  similar  to 
those  of  the  upper  side  but  more  distinct ;  the  legs  greyish  brown. 
Elxpanse  2|  inches. 

Hah,  Peru  :  Rio  Perene  (Mus.  Druce), 

This  species  is  allied  to  Euryhia  lycisca  Doubl.  &  Hew.,  but 
it  is  at  once  distinguished  from  that  species  by  the  bright  blue  on 
the  primaries  and  the  two  white  spots  on  the  costal  margin ;  the 
shade  of  blue  on  the  secondaries  is  lighter  and  brighter  in  colour 
than  in  E,  lydaca. 

EuRYBiA  SINNACE8,  sp.  n.     (Plate  XXXIII.  fig.  4.) 

Male,  Head,  antennse,  collar,  tegulie,  thorax,  abdomen,  and  legs 
dark  brown  ;  palpi  orange-red.  Primaries  dark  brown,  a  large 
round  black  spot  edged  with  orange-red  at  the  end  of  the  cell ; 
beyond  the  end  of  the  c^ll  close  to  the  costal  margin  two  white 
spots,  the  one  nearest  the  margin  considerably  the  smaller.  A 
submarginal  row  of  very  indistinct  dark  brown  !n)ot8  edged  on 
the  inner  side  with  i*eddish  bi-own  extends  from  the  apex  to  the 
anal  angle.  Secondaries  dark  brown,  with  the  mar^nal  spots 
larger  and  much  more  distinct,  the  fringes  of  both  wings  oark 
brown.  Under  side  very  similar  to  the  upper  side,  but  the 
marginal  spots  are  very  indistinct.  A  black  dot  edged  with 
orange-red  at  the  end  of  the  cell  on  the  secondaries.  Expanse 
2|  inches. 

Hab.  Peru  :  Upper  Bio  Toro,  Las  Merced^  {Mue,  Druce), 
Also  in   Mr.    Godman's   collection    from   Oanellofi,   Ecuador. 
This  species  is  not  very  closely  allied  to  any  deecribed  Eurybia, 
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Mesosemia  axilla,  sp.  n.    (Plate  XXXIII.  fig.  5.) 

Female,  Head,  antennae,  thorax,  and  abdomen  dark  brown. 
Primaries  dark  brown,  crowed  beyond  the  cell  from  the  costal  to 
the  inner  margin  by  a  wide  curved  white  band ;  a  large  black 
spot  at  the  end  of  the  cell  edged  with  yellow,  three  smaJl  white 
dots  about  the  middle  of  the  black  spot.  Secondaries  brown,  the 
central  portion  of  the  wing  white  from  the  costal  margin  to  nearly 
the  anal  angle,  the  fringe  of  both  wings  dark  brown.  Under 
side: — Primaries  similar  to  the  upper  side,  but  with  the  veins 
yellow  and  a  submarginal  row  of  wmte  spots,  the  spot  at  the  end 
of  the  cell  more  distinct  and  a  yellow  line  between  it  and  the 
base.  Secondaries  similar  to  the  upper  side,  but  with  four  white 
spots  on  the  outer  mai^gin  nearest  the  apex  and  a  yellow  line  on 
the  costal  margin.     Expanse  2|  inches. 

Hab,  Bolivia :  La  Paz  (Mtts,  Druce). 

This  species  is  allied  to  Mesoaemia  maraidia  Hew.,  but  it  differs 
from  it  in  the  very  much  wider  white  bands  on  both  wings  and 
the  entire  absence  of  the  white  submarginal  spots  on  the 
primaries. 

Mbbosemia  axica,  sp.  n.    (Plate  XXXIII.  fig.  6.) 

Head,  antennse,  collar,  tegulae,  thorax,  abdomen,  and  legs  dark 
brown.  Primaries  dark  brown,  crossed  beyond  the  cell  from  the 
costal  to  the  inner  margin  close  to  the  anal  angle  by  a  rather  wide 
slightly  curved  white  band  ;  a  large  black  spot  at  the  end  of  the 
ceU  with  three  white  points  in  it,  the  white  point  nearest  the 
inner  margin  of  the  black  spot  twice  the  size  of  the  other  two 
white  points.  Secondaries  dark  brown,  crossed  from  the  costal 
to  the  inner  margin  by  a  white  band  almost  filled  up  with  fine- 
waved  dark  brown  lines,  the  fringes  of  both  wings  ctirk  brown. 
Under  side  of  both  wings  very  siimlar  to  the  upper  side,  but  paler 
in  colour.  Secondaries  with  a  black  spot  about  the  middle  edged 
with  white.     Expanse  2  inches. 

Hob,  Peru  (Mua.  DrtLce). 

This  species  is  allied  to  Mesosemia  thymetua  Cram.,  but  it 
differs  from  it  in  the  white  band  of  the  primaries  being  much 
narrower  and  that  on  the  secondaries  crossed  by  fine  waved 
dark  brown  lines. 

Mesosemia  paramba,  sp.  n.    (Plate  XXXIII.  ^g,  7.) 

Male,  Head,  antennae,  collar,  thorax,  abdomen,  and  legs  brown. 
Primaries  dark  brown,  a  roimd  black  spot  edged  with  yellow  at 
the  end  of  the  cell,  a  blue  spot  with  a  white  point  in  the  middle 
of  the  black  spot,  a  yellow  line  near  the  base  of  the  cell  and  one 
beyond  the  ceU ;  the  inner  margin  from  the  base  almost  to  the 
apex  dark  blue,  the  fringe  dark  brown.  Secondaries  dark  blue, 
the  outer  margin  from  the  apex  to  the  inner  margin  broadly 

Proc.  Zool.  Soc.— 1904,  Vol.  I.  No.  XXXII.        32 
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bordered  with  dark  brown ;  a  short  brown  line  partly  crosses  the 
wing  from  the  costal  margin  to  the  end  of  the  cell.  Under  side 
pale  brown.  Primaries  :  t^e  black  spot  as  on  the  upper  side,  below 
which  is  a  small  black  spot  edged  with  yellow,  both  spots  enclosed 
by  several  dark  lines ;  a  reddish-brown  band  crosses  the  wing  from 
the  costal  margin  beyond  the  cell  to  the  inner  margin,  bejrond 
which  is  a  submftrginal  narrow  black  line.  Secondaries  very 
siinilar  to  the  primaries,  with  a  small  black  spot  at  the  end  of  the 
cell.     Expanse  1^  inch. 

Hah.  N.W.  Peru  :  Paramba,  3500  feet  {Rosewberg,  Mua.  Druee). 

AUied  to  Mesoaema  lamackua  Hew.,  but  without  the  brown 
libes  on  the  secondaries. 

Mesosemia  candaba,  sp.  n.    (Plate  XXX.TII.  fig.  8.) 

Male,  Head,  collar,  tegulte,  thorax,  and  abdomen  black,  the 
under  side  of  the  thorax,  abdomen,  and  legs  pale  brown»  Antenn» 
black  ringed  with  white.  Primaries  bright  blue,  the  apex  and 
outer  maigin  black ;  a  narrow  white  band  partly  crosses  we  wing 
from  the  costal  margin  nearly  to  the  middle  of  the  outer  mai^gin ; 
a  large  round  black  spot  with  white  points  in  it  at  the  end  of  the 
cell,  on  each  side  of  which  a  narrow  black  line  crosses  the  wing 
from  the  costal  to  the  inner  margin.  Secondaries  bright  blue,  the 
costal,  outer,  and  inner  margins  edged  with  black.  Under  side 
pale  greyish  brown,  the  white  band  on  the  primaries  about  three 
times  the  width  as  above  and  extending  to  the  anal  angle ;  the 
black  spot  the  same  as  above,  but  edged  with  yellow ;  a  smaU  black 
spot  just  below  the  larger  one,  the  lines  very  similar  to  those  on 
the  upper  side.  Secondaries  :  a  black  spot  at  the  end  of  the  cell 
with  one  white  point  in  the  middle,  the  wing  crossed  on  both  sides 
of  the  black  spot  frokn  the  costal  to  the  inner  margin  by  a  dark 
brown  line  edged  with  paler  brown  on  the  inner  side ;  a  rather 
wide  very  indistinct  submarginal  band  extends  from  the  apex  to 
the  anal  angle.     Expanse  1|  inch. 

Hah,  Peru  :  Ohanchamayo  (Mus,  Druoe), 

This  butterfly  to  some  extent  resembles  Mesosemia  loruhama 
Hew.  from  Ecuador,  but  it  is  of  a  darker  blue  colour  and  has  only 
one  black  spot  on  the  primaries  instead  of  two  as  in  M,  loruhama^ 
jind  on  the  under  side  it  differs  in  several  small  details. 

Mesosemia  cabdebi,  sp,  n.    (Plate  XXXIII.  ^,  9.) 

Male,  Head,  antennae,  collar,  abdomen,  and  legs  black  ;  thorax 
metallic  dark  blue.  Primaries  black,  the  baae,  costal  mai^n,  and 
two  bands  crossing  the  wing  beyond  the  cell  dark  blue ;  a  black 
spot  at  the  end  di  the  cell  with  three  whjte  points,  the  spot 
partly  edged  with  blue  on  the  costal  side,  the  fringe  black. 
Secondaries  black,  broadly  bordered  with  dark  blue  from  the  apex 
to  the  anal  angle,  the  base  blue.  Under  side :  primaries  and 
Be<;otnlaries  pale  greyish  brown,  both  crossed  by  a  number  of  daric 
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brown  waved  lines ;  a  black  spot  with  white  points  at  the  end  of 
cell  of  both  wings ;  the  fringes  blackish  brown.    Expanse  1|  inch. 

Jlab,  Colombia^  near  B<^ta  {Mus.  Druee), 

Allied  to  Mesosemia  meeda  Hew.,  but  very  distinct  on  the 
under  side. 

Mesosemia  paiushi,  sp.  n.    (Plate  XXXIII.  fig.  10.) 

Jftde.  Head,  antennie,  collar,  teguke,  thorax,  and  abdommi  dark 
brown.  Primaries  dark  brown,  crossed  bey<nid  the  cell  by  three 
darker  brown  lines,  the  submarginal  line  waved,  the  second  the 
widest ;  a  round  black  spot  with  three  white  points  at  the  end  of 
the  cell  edged  with  yellowish  brown.  Secondaries  dark  brown, 
crossed  about  the  middle  from  the  costal  to  the  inner  mai^n  by 
two  narrow  very  dark  brown  lines ;  a  waved  submarginal  line 
extends  from  the  apex  to  the  anal  angle.  Under  side  very  similar 
to  the  upper  side  but  very  much  paler  in  colour,  the  fringes  of 
both  wings  dark  brown.  Expanse  1|  inch. 
ffab,  British  Guiana  :  Baiidca  {Ifu8.  Druce), 
Similar  to  Mesosemia  ihyeua  Doubleday,  from  the  Amaxons. 

Cbbmna  aza,  sp.  n.     (Plate  XXXIII.  fig.  11.) 

Male,  Head,  antennse,  collar,  teguhe,  thorax,  and  abdomen  pale 
greyish  brown.  Primaries  pale  greyish,  crossed  from  the  costal 
to  the  inner  margin  by  a  series  of  uneven  white  lines  broken 
into  spots ;  fringe  alternately  brown  and  white.  Secondaries :  the 
base  pale  greyish  brown  spotted  with  white,  the  outer  half  of  the 
wing  white,  crossed  by  indistinct  greyish  waved  lines.  Under  side 
similar  to  the  upper  side  but  whiter.     Expanse  1^  inch. 

Hah,  Interior  of  Colombia  (Mue,  Drace). 

This  species  is  allied  to  Cremna  c&neua  Oram.,  but  it  is  at  once 
distinguished  from  it  by  the  white  hind  wings ;  it  is  also  near 
Cremna  maHe  Oodman. 

Ebtcina  mendita,  sp.  n.    (Plate  XXXIV.  &g,  2.) 

Male,  Head,  antennse,  collar,  tegul»,  thorax,  and  abdomen 
black.  Primaries  black,  crossed  about  the  middle  from  the  costal 
to  the  inner  margin  by  a  bright  crimson  band,  widest  on  the 
inner  margin,  the  fringe  black.  Secondaries  black,  crossed  from 
the  apex  tJmost  to  the  inner  margin  just  above  the  anal  angle  by 
a  bright  crimson  band,  below  which  a  second  broad,  short,  crimson 
band  extends  from  the  anal  angle  partly  round  the  outer  margin ; 
the  fringe  alternately  black  and  white.  Under  side  : — Primaries 
bright  QBTk  glossy  blue,  the  apex,  base,  inner  margin,  and  a  wide 
central  band  crossing  the  wing  from  the  costal  margin  to  the  anal 
angle  all  black  ;  a  Isjrge  red  spot  on  the  inner  margin  nearest  the 
anal  angle.  Secondaries  bright  dark  blue,  with  a  wide  central 
black  band ;  the  inner  margin  is  black  edged  with  blue,  a  bright 

32* 
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red  band  above  the  anal  angle  extending  partly  across  the  wing, 
a  small  white  ^pot  at  the  angle.     Expanse  2  inches. 

Hab,  Bolivia :  La  Paz,  3000  feet  (Mm,  Druee). 

This  species  is  allied  to  Eryeina  eiiaa  Saunders,  but  it  differs 
from  it  in  having  a  much  broader  hind  wing. 

SisEMB  PBCUUARis,  sp.  n.    (Plate  XXXIV.  ^g.  9.) 

Male,  Head,  antennae,  collar,  teguke,  thorax,  and  abdomen 
black.  Primaries  black,  crossed  at  Uie  end  of  the  cell  from  the 
costal  to  almost  the  outer  margin  by  a  cream-coloured  band  which 
becomes  widest  near  the  outer  margin ;  a  faint  cream-coloured 
line  extends  from  near  the  apex  and  joins  the  central  band  on  the 
outer  margin ;  the  fringe  black.  Secondaries  black,  with  a  large 
cream-coloured  spot  extending  from  the  end  of  the  cell  almost  to 
the  outer  margin  ;  a  faint  greyish  submarginal  line  extends  from 
the  apex  to  tibe  anal  angle,  two  small  yellow  spots  at  the  anal 
angle ;  fringe  black,  excepting  a  short  space  which  is  white  about 
the  middle  of  the  outer  margin.  Under  side  similar  to  the  upper 
side,  but  with  all  the  cream-coloured  markings  much  larger. 
Expanse  1^  inch. 

Hah.  N.  Peru  :  Huancabamba,  6000-10,000  feet  (Mw.  Druee). 

This  species  has  no  near  ally  that  I  am  acquainted  with. 

Charis  oandiope,  sp.  n.     (Plate  XXXFV.  fig.  5.) 

Maie.  Head,  antennae,  collar,  tegulae,  thorax,  and  abdomen 
blackish  brown.  Primaries  and  secondaries  blacldsh  brown,  both 
wings  crossed  by  a  nimiber  of  indistinct  black  lines  broken  into 
spots;  a  submarginal  and  marginal  metallic  line  crosses  both 
wings  from  the  apex  to  the  anal  angle ;  a  row  of  minute  black 
dots  edged  witli  reddish  brown  extends  from  the  apex  to  the  anal 
angle  of  the  secondaries ;  the  fringes  alternately  dark  brown  and 
wlute.  Under  side  reddish  brown,  thickly  streaked  with  fine  short 
black  lines.     Expanse  1|  inch. 

Hab.  Colombia  {Mvs.  Druee). 

Charts  mandosa,  sp.  n,    (Plate  XXXIV.  ^g.  6.) 

Male.  Head,  antennae,  collar,  tegulae,  thorax,  and  abdomen 
black.  Primaries  and  secondaries  blackish  brown,  with  indistinct 
lines  crossing  both  wings ;  a  maiginal  row  of  spots  extends  from 
the  apex  to  Qie  anal  angle ;  the  fringes  black.  Under  side  very 
similar  to  the  upper  side,  but  with  a  greenish  gloss  over  both 
wings.    Expanse  1|  inch. 

Hah.  South  Brazil :  Rio  Janeiro  (Miis.  Drtuse), 

Charis  myrtis,  sp.  n»    (Plate  XXXIV.  fig.  7.) 

Mak.  Head,  antennae,  collar,  tegulae,  thorax,  and  abdomen 
black.     Primaries  and  secondaries  dull  brown  crossed  by  waved 
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black  lines;  the  outer  mai^gins  of  both  wings  streaked  with 
metallic  lines.  Under  side  similar  to  the  upper  side,  but  paler  in 
colour  and  without  the  metallic  lines  on  the  margins.  Expanse 
1|  inch. 

Hab.  Argentine  Republic :  Salta  (Reeve^  Mus,  Drtice), 

Lemonias  auria,  sp.  n.     (Plate  XXXIV.  fig.  4.) 

Head,  collar,  tegulie,  thorax,  and  abdomen  reddish  brown ; 
antennfe  black.  Primaries  brown,  the  apex  and  outer  margin 
reddish  brown,  crossed  by  a  number  of  black  dots  and  streaks ;  a 
marginal  row  of  black  spots  extends  from  the  apex  to  the  anal 
angle ;  the  ends  of  all  the  veins  metallic  lead-colour ;  the  fringe 
daric  brown.  Secondaries  almost  identical  with  the  primaries. 
Under  side  very  similar  to  the  upper  side,  but  light  yellonish 
brown,  with  all  the  spots  a»  on  the  upper  side.     Sxpanse  Ij^  inch. 

Hob.  Bolivia :  La  Paz  {Mus.  Druoe), 

Ntmphidium  candace,  sp.  n.    (Plate  XXXIV.  fig.  1.) 

Maie.  Head,  antennae,  collar,  tegulie,  thorax,  and  abdomen 
reddish  brown.  Primaries  and  secondaries  reddish  brown;  a 
row  of  very  indistinct  small  brown  dots  erosses  both  wings  beyond 
the  middle ;  an  indistinct  bluish- white  submarginal  line  extends 
from  the  apex  to  the  anal  angle  of  both  wings ;  the  fringes  brown. 
Under  side : — Primaries  dark  brown,  irrorated  with  greyish  scales 
at  the  base  along  the  inner  margin  and  near  the  anal  angle ;  a 
dark  brown  row  of  Spots  edged  with  grey  on  the  inner  side  crosses 
the  wing  beyond  the  cell  from  the  costal  to  the  inner  maigin  ;  a 
marginal  row  of  small  greyish-white  dots  extends  from  the  apex 
to  the  anal  angle.  Secondaries  dark  brown,  thickly  irrorated  with 
greyish-white  scales ;  the  bands  of  spots  very  similar  to  those  on 
the  primaries;  the  under  side  of  the  abdomen  greyish  white. 
Expanse  2  inches. 

bah.  S.E.  Brazil :  Rio  Janeiro  (Mil$,  Druee). 

This  species  is  nearest  to  Nymphidivm  arotoa  Hew.,  from  the 
Amazons. 

Nymphidktm  minuta,  sp.  n.    (Plate  XXXIV.  fig.  10.) 

Male.  Head,  antennae,  collar,  tegulsB,  and  thorax  black ;  abdo- 
men white,  the  three  anal  segments  black.  Primaries  white, 
broadly  bordered  with  black  on  the  costal  and  outer  margins ;  a 
marginal  row  of  bluish-white  rings  extends  from  the  apex  to  the 
anal  angle ;  the  fringe  alternately  white  and  black.  Secondaries 
white,  the  base  and  outer  margin  black ;  the  marginal  white 
rings  the  same  as  on  the  primaries.  Under  side  veiy  similar  to 
the  upper  side,  but  whiter,  and  the  markings  round  the  outer 
margins  much  plainer.     Expanse  1  inch. 

Hab,  British  Guiana :  Bartica  {Mh8.  Druee). 
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NTin^HiDiuM  AU6BA,  sp.  n.    (Pkte  XXXrV.  fig.  11.) 

Female.  Head,  antenns,  collar,  tegulie,  and  thorax  black ;  ab- 
domen and  legs  yellowish  white.  Primaries  yellowish  white,  the 
base,  costal  mai^gin,  apex,  and  outer  margin  broadly  bordered  with 
dark  blackish  brown  ;  some  minute  black  streaks  along  the  costal 
margin  edged  pale  grey;  a  mai^ginal  greyish- white  waved  line 
extends  from  the  apex  to  the  anal  angle ;  a  submaiginal  orange- 
red  streak  close  to  the  anal  angle.  Secondaries  yeUowish  white ; 
a  submarginal  wide  orange-red  band,  bordered  on  both  sides  with 
dark  brown,  extends  from  the  apex  to  the  anal  angle ;  a  marginal 
Uuish-white  waved  line  follows  the  orange  band  round  the  outer 
margin  ;  tiie  fringes  of  both  wings  black  and  white.  Under  side 
similar  to  the  upper  side,  but  tiie  daric  margins  to  the  wings  broken 
into  spots.     Expanse  1^  inch. 

Hob.  Bolivia :  La  Paz  (Mue.  Druee). 

Ntmphibium  MEDUSA,  sp.  n.    (Plate  XXXIY.  fig.  3.) 

Male,  Head,  collar,  t^ul«,  and  thorax  black ;  antenns  black, 
ringed  with  white ;  abdomen  white,  the  anus  black ;  legs  white. 
Primaries  white,  t^e  base,  apex,  and  part  of  the  outer  margin 
black  ;  a  zigzag  white  line  crosBes  the  blade  apex  and  continues 
partly  down  &e  outer  margin.  Secondaries  white,  with  three 
black  spots  round  the  outer  margin ;  a  chrome-yellow  streak  at 
the  an«J  angle.  Under  side  the  same  as  the  upper  side.  Expanse 
1|  inch. 

Hah,  Peru :  Chanchamayo,  Rio  Ck>Iorado  (i/iM.  Druoe). 

Near  Nymphidium  leueasia. 

Aricoris  striata,  sp.  n.    (Plate  XXXIY.  fig.  12.) 

Female.  Head,  antennn,  collar,  tegule,  thorax,  and  abdomen 
black ;  under  side  of  thorax  and  legs  brown.  Primaries  Uack, 
crossed  beyond  the  cell  from  the  cofital  margin  to  the  anal  angle 
by  a  wide  white  band;  tiie  fringes  black.  Secondaries  blade, 
streaked  with  blue  near  the  anal  angle.  Under  side  pale  brown, 
the  veins  all  yellowish  brown ;  tiie  white  band  on  the  primaries 
as  on  the  upmr  side;  the  seoondaries  with  a  mai^ginal  row  of 
white  spots.     JBxpanse  1|  inch. 

ffab.  Ecuador  (Mue.  Dmee). 

Nearest  Ariearie  janetmi  Butler,  but  with  no  blue  gloss  on  the 
upper  side,  and  a  white  band  instead  of  a  yellow  one. 

Stalachtis  canidia,  sp.  n.    (Plate  XXXIV.  fig.  8.) 

Mak.  Head,  antenme,  collar,  tegulre,  and  legs  dark  brown; 
palpi  black  above,  white  on  the  under  side ;  abdomen  black,  the 
tiiree  anal  s^^ments  white  on  the  upper  side,  the  anus  blaek,  a 
row  of  four  white  spots  on  each  side  of  the  abdomen,  the  under 
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side  reddish  brown.  Primaries  dark  brown,  the  costa],  margin 
and  half  the  bfuse  of  the  wing  reddish  brown  to  the  end  ct  ikih 
cell ;  a  white  point  in  the  oeU  and  a  lai^r  one  at  the  end  of  the 
cell ;  beyond  the  cell  a  curved  line  of  seven  white  dots  crosses  the 
wing  from  the  costal  to  the  inner  mai^gin ;  a  submarginal  reddish- 
brown  band  extends  from  near  the  apex  almost  to  the  anal 
angle ;  the  fringe  alternately  brown  and  white.  The  secondaries 
very  similar  to  the  primaries.  Under  side  :  botii  wings  very  like 
the  upper  side,  but  the  reddish-brown  band  brighter  in  colour 
and  rather  wider,  the  white  spots  lai^r  and  more  numerous; 
also  a  marginal  row  of  small  white  dots  on  both  wings  extends 
from  the  apex  to  the  anal  angle ;  the  fringes  as  on  the  upper  side. 
Expanse  1|  inch. 

ffah.  N.  Bnudl :  Matto  Grosso,  Chapada  (ff.  H,  8mi$h)  {Mu8. 
Godman), 

Allied  to  SUdackUs  807UeUa  Schaus,  from  Castro  Purana. 
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11.  Cremna  axa,  ^,  p.  486. 
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5,  On  die  Structare  of  the  Theriodont  Mandible^  and  on  its 
Mode  of  Artioulation  with  the  Skoll.  B7  R.  Broom, 
M.D.,  B.8c.,  C.M,Z,8.,  Victoria  College,  Stellenbosch, 
S.  Africa. 

[ReceiTed  March  26, 1901] 
(Plate  XXXV*  and  Text-figure  100.) 

As  there  are  very  strong  reasons  for  believing  that  all  mammals 
are  descended  from  a  Theriodont  ancestor,  all  new  light  on  the 
structure  of  the  Theriodonts  must  be  welcomed  by  morphologists. 

Only  a  very  limited  number  of  good  Theriodont  skulls  have 
been  discovered,  and  these  have  almost  all  been  already  described 
by  Prof.  Seeley.  The  majority  of  the  types  are  in  London,  where 
they  are  readily  accessible  to  European  and  American  students, 
but  in  the  museum  at  Grahamstown,  S.  Afiica,  there  are  two  or 
three  important  specimens  that  seem  worthy  of  more  minute 
study  than  has  yet  been  given  to  them. 

Recently,  through  the  kindness  of  Dr.  Schonland,  I  made  a 
careful  study  of  ti^e  Grahamstown  specimens,  with  a  view  to 
getting  more  definite  information  about  the  structure  of  the  lower 
jaw  and  its  mode  of  articulation. 

Perhaps  the  most  valuable  specimen  in  the  collection  is  the 
skull  which  forms  the  type  of  Cynognathua  pUUycepa.  It  is  an 
almost  perfect  skull,  slightly  crushed,  and  wanting  only  the  snout. 
The  mandibles  are  in  position  and  the  matrix  has  been  beautifully 
cleared  away.  The  specimen  has  been  figured  by  Prof.  Seeley 
and  described  at  considerable  length  (1).  The  figure  of  the  under 
surface  unfortunately  has  been  executed  in  such  a  manner  that 
the  student  cannot  readily  determine  what  is  matrix  and  what  is 
bone,  while  there  are  no  letters  given  to  indicate  the  position  of 
the  different  elements. 

The  mandible  is  formed  mainly  by  the  dentary  bone,  wliich  is 
so  largely  developed  that  when  the  jaw  is  viewed  from  the  outer 
side  tal  the  other  elements  are  completely  hidden  except  in  the 
articular  region. 

The  dentary  has  a  very  large  coronoid  procesK,  which  extends 
almost  as  far  back  as  the  plane  of  the  articular  region.  The 
fractured  anterior  part  of  the  bone  shows  the  small  splenial  lying 
in  a  shallow  groove  on  the  inner  side  of  the  bone.  Posteriorly 
the  dentary  received  on  \\»  inner  side  the  angular  and  articular 
bones.  The  surangular  lies  on  the  inner  side  of  the  bone  near 
the  base  of  the  coronoid  process.  The  specimen  does  not  show 
very  satisfactorily  the  structure  of  the  posterior  part  of  the 
dentary. 

The  articular  is  fairly  well  seen  in  the  specimen.  It  forms  a 
broad  articulation  with  the  quadrate  and  possibly  with  a  small 

*  For  explanation  of  the  Plate,  lee  p.  486. 
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part  of  the  squamosaL  The  whole  of  the  mandibular  articulation 
is  formed  by  the  articular  bone.  The  exact  size  of  the  bone  is 
not  seen  in  the  specimen  as  it  is  largely  overlapped  by  the 
angular. 

The  angular  is  seen  between  the  posterior  and  under  border  of 
the  dentary  and  the  articular  bone.  As  seen  in  the  specimen,  it 
appears  to  be  a  thin  flake  of  bone  lying  on  the  outer  side  of  the 
articular.  A  good  deal  of  the  Ixme  has,  however,  been  removed 
while  the  specimen  was  being  developed,  and  the  angular  should 
extend  as  far  back  88  the  groove  which  is  seen  on  the  outer  side 
of  the  posterior  part  of  the  left  jaw. 

The  surangular  is  not  very  well  seen  in  this  specimen. 

The  splenial,  except  on  the  fractured  surface  at  the  front  of  the 
specimen,  is  also  imperfectly  displayed. 

The  quadrate  is  well  shown  on  iAie  left  side  and  fairly  well  on 
the  right.  In  the  development  of  the  specimen  this  region  has  been 
to  some  extent  ground  down,  but  this  has  resulted  in  the  rela- 
tions of  the  quadrate  to  the  articular  and  to  the  squamosal  being 
well  shown.  In  fig.  1  (PI.  XXXV.)  the  quadrate  is  seen  inter- 
digitating  with  the  squamosal,  almost  exactly  as  in  Cynognathus 
erateroTWius,  On  the  outer  side  of  the  articulation,  the  articular 
comes  almost  in  contact  with  the  squamosal,  and  it  seems  not 
improbable  that  the  articulation  of  the  mandible  is  here  directly 
with  the  squamosal.  On  the  right  side,  only  a  part  of  the  middle 
and  of  the  inner  end  of  the  quadrate  is  seen. 

Passing  directly  inwards  from  the  inner  end  of  the  quadrate 
there  is  seen  on  both  sides  a  very  remarkable  elongated  bone.  As 
it  is  now  seen  in  the  specimen,  it  appears  to  be  a  somewhat 
cylindrical  heme,  hollow  in  the  centre,  and  from  which  part  of  the 
thin  wall  has  been  removed  during  the  removal  of  tiie  matrix. 
Its  outer  end  evidently  articulates  with  the  quadrate,  and  the 
inner  end  with  a  part  of  what  may  be  the  periotic.  Seeley 
recognises  that  this  bone  is  evidently  the  homologue  of  the  duml>- 
bell-like  bone  in  the  similar  situation  in  Dieynodon — ^the  bone 
which,  when  dealing  with  the  Anomodonts,  he  believed  to  be  the 
malleus.  In  his  paper  on  Cynognaihus  (1895)  he  says :  "  I  now 
incline  to  regard  it  as  a  rudimentary  straight  cochlea."  In 
describing  the  skull  of  Udenodon  in  1901  (2),  I  expressed  the 
opinion  that  the  bone  in  the  Dicynodonts  was  the  homolc^^e  of 
the  mammalian  tympanic,  and  I  still  incline  to  this  opinion.  In 
Udenodon  the  bone  is  solid,  so  that  it  cannot  have  lodged  any 
part  of  the  inner  ear.  In  Dieynodon  the  columella  auris  lies  in 
the  hollow  formed  by  t^e  bone  and  the  exoccipital.  In  Cyno- 
gnalh^M  there  is  likewise  a  hollow  between  the  exoccipital  ("  opisth- 
otic "  of  Seeley)  and  this  supposed  tympanic,  and  in  this  hollow 
there  lie  one  or  two  tiny  bones  or  portions  of  bones  which  may 
represent  the  auditoiy  ossicles. 

Two  other  specimens  probably  of  one  individual,  and  belonging 
to  a  spedes  of  CynognathuB  (either  (7.  berryi  or  a  new  species), 
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throw  a  considerable  amount  of  additional  light  on  the  structure 
of  the  jaw. 

One  of  the  specimens  includes  a  large  part  of  both  mandibles 
and  shows  two  sections  of  the  jaws — one  tSirough  the  angle  and 
the  other  ccmsiderably  further  forward.  These  are  shown  in 
figs.  9  A  10,  Plate  XXXV.  In  fig.  9  the  section  is  through  the 
anterior  part  of  the  ooronoid  process.  On  the  inner  side  of  the 
large  dentary  near  the  middle  is  seen  the  small  surangular,  with 
below  it  two  other  bones  which  I  believe  to  be  the  articulai*  and 
the  angular  respectively.  In  the  more  anterior  section  (fig.  10) 
the  surangular  has  almost  disappeared,  and  bdow  it  there  are  three 
bones  seen  on  section.  The  upper  two  are  probably  both  articular — 
the  inner  of  the  two  almost  certainly,  while  tlie  lowermost  element 
:s  the  angular.  The  detached  portion  of  the  dafitary  at  the  bottom 
is  due  to  a  very  short  process  at  the  angle. 

The  other  specimen  is  the  almost  perfect  articular  region  of  the 
jaw.  It  is  represented  in  PI.  XXXV.  figs.  4,  5,  &  6.  The  broad 
articular  is  seen  to  be  also  fairly  deep,  and  on  passing  backwards 
it  is  seen  to  divide  into  an  u{^)er  and  a  lower  process.  It  is 
supported  on  the  outer  side  by  the  angular.  Above  the  articular 
is  the  dentary.  Though  in  the  specimen  there  is  a  sli^t  gap 
between  the  bones,  it  is  probable  that  the  dentary  rested  on  the 
articular.  It  will  be  seen  that  the  dentary  has  a  posterior  process 
which  comes  very  near  to  the  articulation. 

With  regard  to  the  mandible  of  Gcm/phognaikuB  kanmmnafjftri^ 
I  am  unable  to  accept  as  conclusive  the  first  two  of  the  text- 
figures  that  accompany  Seeley's  paper  (8).  I  am  of  the  opinion 
that  in  the  first  figure  the  drawing  does  not  distinguish  between 
the  delicate  ooronoid  itself  and  plaster  that  has  bem  added  to 
the  specimen.  In  figiune  2  the  drawing  does  not  adequately 
represent  the  back  part  of  the  actual  specimen,  on  account  of  the 
omission  of  the  angular  bone.  The  specimen  is  especially  valuable 
in  that  the  jaws  are  open  wide,  and  a  view  is  thus  obtained  of  the 
anterior  siuf  ace  of  the  quadrates.  Fig.  2,  Plate  XXXV.,  represents 
the  appearance  of  the  articular  region,  the  postenor  part  of  the  jaw 
being  seen  from  above  and  the  articular  region  of  the  skull  from 
the  ^nt.  Fig.  3  is  the  corresponding  region  of  the  opposite  side. 
(When  the  specimen  was  first  described  by  Beeley,  the  back  part  of 
the  left  jaw  was  broken  off  and  apparently  believed  to  be  lost. 
Fortunately  this  portion  is  stiU  preserved,  and  is  now  united  with 
the  rest  of  the  specimen.)  In  the  lower  jaw  is  seen  the  back  partof 
the  dentary,  consisting  of  the  flat  part  which  rests  on  the  articular 
and  the  thin  ooronoid  process  {ef.  ^.  6).  Beyond  the  dentary 
and  to  the  outer  side  is  seen  ^e  articnlar  end  of  the  articular 
bone.  The  whole  structure  of  the  articular  region  of  the  jaw  is 
very  similar  to  that  in  C^fno^naikus.  The  articular  is,  hoiwefver, 
developed  more  outwards,  and  the  angular,  whidi  passes  digfatiy 
further  back  on  it,  is  rather  more  strongly  developed. 

On  both  the  right  side  and  the  left  tiie  quadrate  bone  wppmn 
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to  be  somewhat  displaced  inwards  and  forwards.  On  the  right 
side  it  is  displaced  very  considerably,  and  lies  a  little  in  front  of 
the  articular.  As  preserved,  it  is  a  moderately  flat  little  bone 
whidi  probably  lay  on  the  front  of  the  inner  part  of  the  squa- 
mosal. It  has  probably  formed  the  greater  part  of  the  articulation 
for  the  articular,  though  at  its  ontear  comer  the  articular  not 
improbably  also  formed  a  small  articulation  with  the  squamosal. 

Both  mandibles  show  the  presence  of  a  su{^rting  plate  of  bone 
lying  against  the  inner  side  <^  the  anterior  part  of  tiie  base  of  the 
coronoid  process.  This  is  the  bone  which  Seeley  believes  to  be 
the  ^*  coronoid,"  but  which  I  believe  to  be  ike  surangukr.  It  is 
present  in  all  the  Theriodont  jaws  in  which  ikas  region  is  exposed, 
though  it  is  not  so  well  seen  in  any  of  the  ^bany  Museum 
specim^os  as  in  some  of  those  in  London. 

T^e  type  skuU  of  Triraehodon  kannemeyeri  shows  the  articu- 
lations of  both  jaws  fairly  satisfactorily  (3).  On  each  side  the 
articular  and  angular  bones  are  seen  to  be  almost  exactly  similar 
to  those  in  Gomphognathus^  though  the  back  part  of  the  dentary 
is  relatively  more  largely  develo]^  in  TriraekocUm.  The  splenial 
is  seen  to  he  on  the  inner  side  of  the  dentary  from  the  symphysis 
to  near  the  middle  of  the  jaw. 

The  quadrate,  though  not  very  perfectly  displayed,  is  apparently 
fixed  to  the  squamoseJ  behind  in  die  same  way  as  in  Cynognathu8j 
and  though  the  articular  is  fairly  broad,  the  quadrate  appears  to 
form  the  whole  of  the  articulation. 

The  bone  which  I  r^;ard  as  the  tympanic  is  present  as  a  delicate 
bony  rod  of  about  the  thickness  of  a  pin.  It  exactly  corresponds 
in  situation  with  the  tympanic  in  Cf^nagtuUhua. 

A  rather  badly  weathered  skull  of  Triraehodon  kannemeyeriy 
also  in  the  Albany  Museiun  collection,  shows  a  tangential  section 
through  the  articulation.  This  is  represented  in  flg.  11 ,  PI.  XXXV ., 
and  though  the  bones  are  slightly  displaced,  a  good  idea  is  obtained 
of  the  way  in  which  the  plate-like  quadrate  lies  in  front  of  the 
squamosal. 

Another  specimen  of  Triraehodon  shows  the  firactured  sections 
of  the  mandible.  These  are  shown  in  figures  7  and  8,  the  one 
bdng  reversed  for  more. ready  comparison.  Figure  7  is  through 
the  anterior  part  of  the  coronoid  process,  and  probably  through 
the  most  developed  part  of  the  surangular.  On  the  inner  side  of 
the  dentary  are  three  bones  which  I  believe  to  be  the  surangular, 
articular,  and  angular  respectively.  Figure  8  represents  a  section 
through  the  jaw  a  little  behind  the  angle  of  the  dentaiy.  The 
small  bones  on  the  inside  of  the  dentary  here  are  the  angular  and 
the  two  posterior  proceaaea  of  the  articular. 

From  the  five  sections  of  the  Theriodcmt  jaw  given  from  the 
different  specimens,  a  fairly  good  idea  of  the  relations  of  the  small 
bones  can  be  obtained.  If  they  are  arranged  in  the  following 
order,  7,  9, 10,  8,  6,  we  have  a  series  oi  five  sections  from  the  front 
of  the  coronoid  process  to  near  the  postericn'  part  of  the  dentaxy. 
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Though  the  known  Theriodont  genera  differ  greatly  in  their 
dentition,  it  will  be  observed  that  in  the  structure  of  the  lower 
jaw  and  quadrate  region  they  agree  with  each  other  very  closely, 
and  form  by  themselves  a  very  distinct  order.  Much  confusion 
has  been  caused  in  the  past  by  there  having  been  placed  with  the 
Theriodonts  a  large  number  of  other  forms  which  are  not  at  all 
nearly  related  to  them.  I  refer  to  such  forms  as  ^luroaaurua, 
and  probably  the  majority  of  Owen's  types  with  a  similar  dentition. 
WhUe  very  little  was  known  of  these  forms  except  that  they  had 
the  dentition  specialised  as  incisors,  canines,  and  molars,  it  was  but 
natural  to  place  them  with  Qaleacmrus ;  but  since  the  structure  of 
the  skull  of  these  ''  primitive  Theriodonts  "  has  become  known,  it 
has  been  necessary  to  place  them  in  a  distinct  order,  which  I 
have  named  Theroe^^haiia  (4).  The  Therocephalians  differ  from 
the  Theriodonts  in  having,  besides  a  large  number  of  o|her 
distinctive  features,  a  palate  of  the  Rh3mchocephalian  type  and  a 
single  occipital  condyle.  In  the  lower  jaw  the  dentaiy,  though 
possessed  of  a  large  coronoid  process,  is  relatively  much  smialler  than 
in  the  Theriodonts  (see  text-fig.  100,  p.  496),  while  the  angular 
is  of  large  size,  and  the  surangular  ancT articular  moderately  well- 
develop^.  The  Theriodonts  are  probably  direct  descendants  of 
the  llierocephalians,  but  the  gap  between  the  groups  is  very 
considerable. 

In  Dieynodon  and  Udenodon  the  lower  jaw  is  essentially  similar 
to  that  in  the  Therocephalians,  though  the  coronoid  process  ii» 
quite  rudimentary.  As  the  Dicynodonts  are  probably,  like  the 
Theriodonts,  also  descended  from  the  Therocephalians,  the  loss  of 
the  coronoid  process  is  probably,  as  in  the  Monotremes,  connected 
with  the  loss  of  the  incisor  teeth. 

The  only  other  group  to  which  the  Theriodonts  are  ck)Be]y 
related  is  the  Mammalia.  In  the  present  paper  I  shall  avoid  any 
lengthy  discussion  of  the  question  of  the  origin  of  mammals,  but 
I  wish  to  point  out  how  nearly  related  the  Theriodont  jaw  is  to  that 
of  the  mammal. 

Hie  mammal  differs  from  the  reptile  in  having  the  jaw  formed 
entirely  of  one  bone — the  dentary,  and  in  the  dentary  articulating 
with  the  squamosal  with  apparently  no  quadrate.  What  has  been 
the  fate  of  the  quadrate  is  a  question  which  has  received  a  number 
of  very  different  answers.  Owen  regarded  the  tympanic  bone  as 
the  mammalian  equivalent  of  the  quadrate,  and  this  view  has  the 
support  of  Gadow  (6)  among  others.  Huxley  and  many  otherR 
have  argued  in  favour  of  one  or  other  of  the  auditory  ossicles 
being  the  mammalian  quadrate,  and  the  view  that  the  incus  is 
the  quadrate  appears  to  be  the  one  chiefly  supported  by  compara- 
tive anatomists  at  the  present  day.  This  Uttter  view,  though 
having  the  strong  support  of  Kingsley  (6)  and  Qaupp  (7),  has 
reoentiy  been  very  severely  criticised  by  Gadow  (8).  Gadow  not 
only  shows  that  the  mammalian  auditory  ossickB  are  together 
homologous  with  the  oc^umella  and  extra-eohimella  of  the  Sauro- 
psida,  but  has  shown  how  impossible  it  would  be  for  an  animal  to 
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exist  in  the  intermediate  stage  when  the  quadrate  was  being 
modified  into  the  incus.  "Let  us  examine,''  he  says,  ''what 
terrible  intermediate  stages  this  would  imply,  A  lever-bar,  the 
mandible,  supported  at  two  places,  one  behind  the  other  in  the 
long  axis.  Such  a  thing  would  not  be  able  to  move ;  the  animal 
could  not  use  its  jaws,  and  this  intermediate  stage  would  also 
imply  the  giving  up  of  hearing  through  the  tympanum,  and 
through  the  columellar  or  stapedial  apparatus,  untU  the  quadrate, 
relieved  of  its  suspensorial  function,  had  slipped  in  with  the 
articulate  [malleus]  and  had  re-established  the  connection  between 
stapes  and  tympanimi ! " 

While  there  can  be  little  doubt  that  Gadow  is  right  in  holding 
that  the  mammalian  auditory  apparatus  is  homologous  with  the 
auditory  apparatus  of  reptiles,  his  view  that  the  mammalian 
tympanic  corresponds  to  tiie  reptilian  quadrate  is  very  question- 
able. It  is  impossible  in  the  present  paper  to  enter  into  the 
discussion  of  the  question,  but  it  may  be  pointed  out  that  the 
view,  though  free  from  the  fatal '  objections  that  can  be  uiged 
against  the  *'  incus  "  view,  receives  no  support  from  either  embry- 
ology or  palieontology,  and  the  support  which  it  seems  to  get  from 
comparative  anatomy  is  in  my  opinion  the  result  of  misinter- 
pretation of  one  or  two  of  the  facts. 

The  examination  of  the  Theriodont  jaw  and  of  its  mode  of 
articidation  shows  that  the  condition  is  already  so  nearly  mam- 
malian that  only  a  very  slight  modification,  and  that  very  easily 
understood,  is  required  to  convert  the  Theriodont  jaw  into  that 
of  the  mammal. 

In  text-figure  100,  A,  p.  496,  we  have  a  representation  of  the 
jaw  of  a  Therocephalian,  with  the  quadrate  and  squamosal.  The 
large  size  of  the  angular  is  well  shown  and  also  the  well- 
developed  quadrate.     The  mouth  is  supposed  to  be  open. 

Text-figure  100,  B,  p.  496,  is  a  view  of  the  jaw  of  a  Theriodont 
with  the  squamosal  and  quadrate.  In  this  figure  also  the  mouth  is 
open  to  show  the  whole  of  the  dentary.  I^ie  small  relative  sizes 
of  the  articular  and  angular  are  manifest,  but  the  most  striking 
feature  is  the  great  development  of  the  dentary.  It  will  be  seen 
that  though  the  dentary  does  not  form  part  of  the  articu- 
lation, very  little  modification  would  be  required  to  convert  the 
jaw  into  one  in  which  the  dentary  formed  the  articulation.  When 
the  articular  surface  was  transferred  to  the  dentaiy,  the  articular 
element  and  with  it  the  angular  would  rapidly  degenerate. 

Let  us  now  examine  ^e  condition  of  the  jaw  in  a  young 
mammal,  Meckel's  cartilage  is  continuous  with  the  malleus,  but  as 
the  malleus  is  a  hyomandibukr  element  it  may  be  removed,  and 
we  have  then,  as  in  text-figure  100,  C,  in  addition  to  the  dentary, 
the  posterior  portion  of  Meckel's  cartilage.  It  wiU  be  observed 
that  this  portion  of  the  cartilage  is  in  dose  relationship  with  the 
condyle.  Gadow  figures  Meckd's  cartilage  as  if  it  entered  the  jaw 
near  the  angle,  but  in  all  the  mammalian  embryos  that  I  have 
examined  the  cartilage  lies  by  the  side  of  the  condyle,  and  where 
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the  angle  is  well-developed  as  in  Marsupials,  the  oaitilage  is  always 
much  in  front  and  above  it.  Whether  the  splint  bone  that  forms 
roimd  the  under  side  of  the  back  part  of  Meckd's  cartilage  and 
the  processus  gracilis  is  to  be  regarded  as  the  remains  of  the 


Text-fig.  100. 


'HeffQu. 


WcMrt. 


A.— Mandible  of  Therocephaliaii  (X^commAm  vand^rriHi). 
B.— Mandible  ofTheriodout  {Cynognathw jtlatyctpt), 
C. — Mandible  of  young  Mammal. 

Ang^  Angular ;  Art^  Articolar ;  Dm^.,  Deotaiy ;  Jf.C,  Meckel*!  GarUlage  (omittiBg 
MaUeus,  which  ia  Hyomandibnlar) ;  Jfm.,  Meniaooa  or  Interaiticnlar  Cartilage ; 
Qtf.,  Quadrate;  8q,,  Squamosal;  8»Anff.,  Surangular. 


angulare,  or  whether  a  tiny  little  additional  splint  seen  in  the 
foetus  of  OmUharhyncktu  is  to  be  so  regarded,  is  at  present  doubtful. 
But  there  is  pretty  good  reason  for  regarding  the  posterior  part<^ 
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Meokel's  cartilage  as  the  degenerate  remains  of  the  articular. 
When  the  quadrate  became  rudimentaiy  and  the  dentary  took  up 
the  articulation,  Meckel's  cartilage  would  be  brought  into  line 
with  the  malleus,  and  the  two  elements,  though  morphologically 
quite  distinct,  ever  afterwards  would  develop  as  one  continuous 
structure.  In  the  development  of  ISHehosurua  we  find  an  ana- 
logous case  of  two  distinct  structures  developing  as  one.  Here 
the  ooracoids  and  sternum  develop  as  a  single  cartilage,  though 
the  sternum  is  a  costal  structure  and  not  part  of  the  shoulder- 
girdle. 

There  remains  to  be  considered  the  question  of  the  fate  of  the 
quadrate.  In  the  Theriodont  it  is  a  small  bone  fixed  to  the  front 
and  lower  end  of  the  descending  process  of  the  squamosal.  When 
we  look  in  this  region  in  the  mammal,  we  find  either  the  mandible 
directly  articulating  with  the  squamosal,  or  indirectly  owing  to 
the  intervention  of  a  thin  plate  of  cartilage.  In  the  large  majority 
of  mammals  this  small  cartilage — the  interarticular  cartilage  or 
meniscus — is  present:  in  only  one  or  two — the  Monotremes, 
Daayurvs,  Daaypua — is  it  absent  as  a  cartilage :  occasionally  it 
is  ossified,  as  in  Pedetes.  Some  years  ago,  I  suggested  the 
possibility  of  this  cartilage  being  Uie  quadrate  (9),  and  all  the 
pakeontological  evidence  which  has  since  been  discovered  seems 
but  the  more  strongly  to  confirm  the  view.  It  has  been  said  that 
if  this  were  so  we  should  expect  the  cartilage  to  be  most  strongly 
developed  in  the  Monotremes — just  where  it  seems  to  be  entirely 
absent.  It  must  be  remembered,  however,  that  the  Monotremes 
are  extremely  specialised  and  in  some  respects  very  degenerate. 
The  vertebrae  other  than  the  axis  are  much  less  like  those  of  the 
Theriodonts  than  are  those  of  the  Eutheria :  in  the  carpus  the  oti 
centrale  is  absent,  though  still  retained  in  many  higher  forms ; 
and  the  mandible  in  both  Monotremes  extremely  degenemte  and 
very  unlike  that  of  the  Theriodont,  while  in  the  Eutherians  the 
lower  jaw  resembles  the  Theriodont  jaw  very  considerably.  It 
does  not  seem  therefore  so  very  strange  that  the  quadrate  by 
taking  on  a  special  function  in  the  mandibular  joint  should  be 
retained  in  the  higher  forms  though  lost  in  the  lower.  On  the 
other  hand,  it  is  quite  possible  that  the  quadrate  is  entirely  absent 
in  all  mammals ;  yet  the  presence  of  a  cai-tilaginous  structure  in 
a  situation  exactly  corresponding  to  that  of  the  quadrate  in 
Theriodonts  seems  strongly  to  favour  the  view  that  in  the  meniscus 
we  have  the  modified  equivalent  of  the  reptilian  quadrate. 
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fnelanoUueui,  146, 148, 
873. 
^uroiaurus,  494. 
^aroB,  144. 
^pyornis,  163, 164. 165, 
166, 167, 169, 170. 

kildehrandti,  166,  167. 

fnulUn,  165, 166. 

tUan,  168. 
Aganistbos 

orion,  451. 
AloM,  145, 148. 

gigoBt  171. 
Aldisa,  381. 
Algoala,  gen.  nor.,  268. 

fulvicollU,  268. 


dominicana,  451. 
Ansrtia 

jairophw,  451. 
Antbracotherium 

magnum^   456,   457, 
468. 
Antidorcas 

euchon,    416,   419, 
420. 
Antilocapra,  146. 

americttnat  146. 
Antilope 

cervicapra,  421. 
Aphelodorit,  380. 
Arohidons,  380,  384. 

a/H»ifMi,  380. 

mtfior,  380. 

nanula,280. 

vioiaeea,  280. 
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Arctiotif 

HtUwfong,  190,  195. 
Arctomys,  144. 
Ariooris 

jaiMonif  488. 

striata,  488.  489. 
Aristodesmus,  476. 
Arrioanthis 

ahymnicus,  462. 

pumiUo,  179,  180. 

—  cinereus,  172,  179. 
Ateles 

margmatuSf  419. 
Auohenia,  144. 
Audura,  380,  381. 
Aragina 

incola,  407,  411. 


Balearioa 

patfonina,  454. 
Baptanodon,  424. 
Bathyerguf 

janetta,  11%  180, 181, 
183. 

maritimus,  180,  181. 
Bettongia 

penicillata,  193, 194. 
Boa 

reticulata,  232. 
Bdhmigia 

maris-albi,    406,   410, 
411. 
Bos,  147, 149. 

amerieanus,  147, 149. 

bubalu8,  147,  149. 

c^fer,  147.  149. 

depreiticomis,  147, 149. 

frontalis,  147, 149. 

yoiirw,  147, 149. 

grunniens,  147, 149. 

tWiww,  147,  149. 

mindorends,  147,  149. 

aondaieus,  147,  149. 


Bob 

^awnw,  147.  149,  189, 
192. 
Braobyeerus 

congettus,  38. 
Braobyodiu 

porcinus,  457. 
Bubalif 

jacksoni,  455,  456. 

—  inmgms,  455. 
^UK^,  456. 
licktefuteini,  455. 

Bubal  ui 
aquinoetialis,  371. 
otil^,  371. 

—  radclifei,  371.  459, 
464. 

BudorcaB,  145. 
taxicolor,  145. 


OidUna,  380,  381. 
Callidryaa 

agariihe,  453. 

argante,  453. 
Oamelopardalis 

antiquomm,  205. 

oapentis,  2SA. 
Oamelus,  144. 
Caiiif,144. 

aiirviM,  144. 

/«jw»,  144. 

occidentaUs,  190. 

tMirtW,  144. 
Oapra,  145. 

agagrus,  145. 

iiftr,  145. 

jxi^',  145. 

nbirica,  145. 

sinaitica,  145. 

K^o/i^,  145. 
Oapreolua,  145,  148. 
Caprolagus 

Jumessi,  417. 
33 
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CaprolafUB 

hiapidw,  417. 
Catella,  380,  381,  399. 

atromarginataf  382, 
399. 

eincta,  4^0. 
Caamenella,     gen.    noT., 
266. 

nataletue,  26fi, 
Cwtor,  144. 
Casuariiu,  169,  170. 
Gavia 

cobai/a,  186. 
CepbaiopbuB,  146. 

abymnicm,  146. 

grimmi^  146. 

Jentinkif  146. 

monticola^  229. 

natdlensiSf  146. 

nyasa,  229. 

—  defriesi,  229. 

ruJUata,  14a 

91/lvictdtor,  146. 
Oeratosoma,     380,    381, 
400. 

cornigerum,  382,  400, 
401. 

ffraeUUmutn,  400. 

omo^ttm,  400. 

polyommat  400,  401. 

irUoboOum,  400. 
Oeroooebu0 

aterrimus,  459. 

coUaris,  161. 

fidiffimmu,  161. 
GercopitbeouB 

athiops  cenircUut,  459. 

r07>AK«,  435,  436. 

ert/throtia,  435,  436. 

petaurista,  435. 

pyrrhonotuSy  454. 

M7/ai^',    433,    434, 
436. 
Cervicapra,  145. 

arun^tnufn,  145. 

fulvoryftda,  145. 

thorrumna,  145. 
Cer?ulu8,  145,  14a 
CerruB,  145,  148. 

cainelopardalu,  205. 
Chaetopt^rus 

<^/*fr,  271. 

antarcticus,  271. 

appendiculatus,    27 1 , 
272. 

australis,  271. 

^rre  vw,  285. 

capituis,  271. 

cau^M,  270,  271.  272, 
274, 275,  276,  277. 


GbfctopteruB 
hamatus,   271.   272, 

275. 
lofigimanm,  272,  273, 

274,  275,  276,  277, 

278  286. 
^<wwrt>'«,272,275.  276, 

277,  278.  286. 
/u^tftts,  271. 
tnacropus,     271,     272, 

275. 
pergamentaceus,   271, 

^a 

variopedatut,  270,  271, 
272,  273,  274,  275, 
276,  277.  278. 
Gbaris 
candiope,  486,  489. 
mandosa,  486,  489. 
9n^^t8,  486,  489. 
Gbeiridella,     gen.    nov., 
265. 
;pa7?96Mt(ifM,  26a 
Ghinohilla 
lanigera,  184, 185, 187, 
188. 
Gbromodoris,  380,  381, 
400,  402.  404,  405. 
agtusisi,  385. 
albescens,  383. 
albonotata,  384.  399. 
a/;6o-;>tK^tt/0M,  388. 
oWen',  387. 
annukUa,    382,     383, 

384,  389,  406. 
aureo-purpurea,  391. 
bennetti,  384,  885. 
c<»rtt/«i,  383,  384,  385. 
ccUifarnensU,  383,  385. 
camctna,     383,     384, 

385. 
cardiiuUU^  384. 
cam«a,  383,  384.  398. 
mtw,    382,  383,  384. 

388.  40a 
cro«s«,  384,  385. 
d4iUi,  384. 
^an«,  383,  384. 
elegantuia,  384. 
eliaahethina    afrieanat 

382,  385,  392,  40a 
>Ifft»,  382.  399,  406. 
glauea,  383. 
glorioM,  384,  385. 
godefroyana,  384,  385. 
gonatopAora,  383,  384, 

385,402. 
iU/liirM,  382,  383,  384, 

385,  396,  397,  398. 
Au^rio,  383. 
<Amn^i,  883, 884. 


Ghromodoris 
inoonspiaui,  382,  884, 

39a 
Juvenca,  384. 
^b'oAfMl.  384. 
lapinigentu,  383,  385. 
/ifteoto,  382,  383,  885, 

396,897.  40a 
—    nigroUneata,   382, 

897. 
lineoUUa,  884. 
luxurio9a,  384. 

382,    385, 


marenzelUri,  383,  384, 

385. 
mariana,  384.  385. 
messinenm,  383,  385. 
ffio^»^d84. 
9non;Att,  384,  385,  402. 
nigrostriata^  882,  883, 

385,394,40a 
or«tfiu,883. 
paii^A«r€^  883.  381 
paupera,  384.  385. 
pictumia,  383. 
j>or(»to,  384,  385. 
propmouaU^  883. 
punctilueens,  383,  384. 
puttulans,  383,  384. 
reticulata,    882,    383, 

384,  386.  887,  40a 
roj»it«,  385. 
roseopicta,  388. 
rudolpki,  384.  385. 
runcinattt,    882,    383, 

385,39a 
aoiinio,  383,  884. 
acabriuscuia,  38a  881, 

383,384. 
«?«rra,  882,  384.  385, 

395. 
«em;«T»,  383,  385,  394, 

395, 400. 
splendent,    882,    383, 

384.390. 
<pAwd^.  390,  391. 
striatella,  383,  392, 
«]yct/^,  383, 384,  385. 
<y)fc<»t.  881,  882,  383, 

384.  387,  88a  406. 
thalamopora,  883,384. 

885. 
tryoni,  882.  888,  884, 

385,891.892. 
verruoostk,  38a 
vicina,  882,  883,  884, 

392. 
virginsa,  384. 
GUrias 
bgthipog<m,Wk 
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Clari&i 
kingdeyof,  200,  201. 
lavieeps,  200.  201. 
paehynema,  200. 
«a/0,  200. 
Coenobiuf 

melanocepJkalui,  248. 
Oolaiposoma 
antennaie,  260. 
oaptfra^ftm,  261. 
hafyi,  261. 
60tra«fiM,  261,270. 
6ontNMi/!oirt,  260. 
eupricolU,md, 
et/ane<hcuprmm,  262. 
JiUvipeSf  260. 
Junodi,  262. 
>btia^rt\  261. 
mirahUe,  262. 
piceiiaraet  260. 
parvulum^  25^. 
perrieri,  261. 
jnuiUum,  259. 
gkeppardi^  268. 
variabiles  261,  262. 

viridiviitatum,  262. 
Ooluber 

catmifer,    332,    342, 

369. 
melanoleucus,  332,  344, 
353,369. 
ConnoobaBtes,  147,  149. 
ynn,  147,  149. 

toi»rt»tt5,  147,  149. 
Goronella 
^«^M/a,  332,  352,  353, 
370. 
Cremna 

ara,  485,  489. 

centftM,  485. 

fRo/M,  485. 
Orocidura 

nyanta^  460. 
Oryptooephslus 

a/r»caniM,  244. 

beiratnm,  244,  270. 

capensis,  245. 

comneduSt  245. 

/lavqfrontalie,  247. 

gemmaius^  2A'l. 

mandibulariB,  247, 248. 

^TuuAoTtaiMW,  247. 

mirabiUs,  247. 

o'»i«/i,  243,  270. 

poMittor,  247,  248. 

po^ospilus,  245. 

pustulatus,  2^. 

^plagiaius,2m. 

tacchi,  243. 

mmweguiaris,  246. 

16*pMncM^«s,  24G. 


Crjptocophalus 

iexplagiatus,  246,  270. 

^pwUuiatus,  243. 

aheppardi,  242,  270. 

«o6riiiM,  244. 

BubconneotenSf    243, 
270. 

UHioinctuSf  244. 
Ouroulio 

armiUatus,  51. 

«#«r,  28. 

caluus,  28. 

capefisiSt  41. 

capiitratuSt  41. 

crispatus,  92. 

delictana,  79. 

froiUaUs,  94. 

glandifer^  74. 

y/o6i/«-,  73,  74. 

ntivwt<«,  71. 

nodulonu,  59,  78. 

notonchus,  59. 

nycthemeru^^  78. 

pilularius,  51. 

porctilus,  132. 

quadrispinotuSf  138. 

reounms,  68. 

roAi/tff,  64. 

sexvitiatua,  78. 

spectrum,  54. 

verrucosus,  24. 
Oyclomua,  10. 
Cjnslurus,  146. 

jubatus,  454. 
Oyniotis 

pallidior,  176. 

penicillafa,  17^, 

—  pallidior,  17: 

Cynognathus,   491 

493,  498. 

Afrryt,  491. 

crateronotus,  491. 

platyceps,  490,  49G. 


176. 
^  175. 
492, 


Damia 

striaalipes^  239. 

trifasciata,  240,  270. 
Dasjgnathus 

loiufidens,  472. 
Dasyprocta,  144. 
DasypuB,  497. 
Dasyurus,  143,  497. 
Desmodillus,    gen.   nov., 
177. 

auricularia,  177. 
Diadectas,  472.  474,  478. 
Diadema 

misippus,  451 . 
Diootyles,  144,  149. 
Dicynodon,  491,  494. 
Didelphys,  143. 


I  Dinornis 

I       maximus,  168. 

I       parous,  168. 

'  Diopatra 

I       neiipolUcMat  313. 

I  Dbioodoris,  380. 

I  Drom^eiu,  169,  170. 

I   Eantis 

papinianus,  454. 

Echinooardium 
I       cordatum,  407. 

Eohtrtuia 
capensist  264. 
,    Egooerus,  465. 
I       equinus  lattgheldi,  464. 
I    Ehphodus,  145, 148. 
;    Blginia 

nUrabUis,  472. 

Empedias,  472,  474. 
!    Epargyreos 
I        j'M^os,  453. 

Epiohthonius,  10. 
I    Equus,   146,   150,  426. 

427,  428. 
a«iii«,  146,  148.  150. 

—  somalicas,  146,  149, 
150. 

burcheUi,   202,    203, 

428,  429. 

—  granti,  203. 
cahallus,   146,    148, 

150. 
eguuleus,   147,    149, 

150. 
hemiouus,    147,  149, 

150,  416,  432. 

—  Aria/J^.  432. 
o»a^«r.  147,  149,  1.50. 
OM<wa,  147,  149,  150, 

203,  428,  429. 
quaggoides,  427. 
sivatensis,  427. 
stenonis,  427. 
zc^ra,  147,  149.  150. 
--burchelli,  147,  149, 

150. 

—  ^«;yi,   147,  149, 
150. 

Bremopezus,   gen.    dot., 
168. 
eocmnus,    168,    169, 
170. 
Erignathus 

oarbatus,  374. 
Erinaceus,  144. 
Erpetosuchus 
granti,  472. 
Erycina 
€^ia«.  486. 
I       mendita,  485,  489. 
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Eubrachjs 
chrysiHa,  263. 
o'neili,  263. 
Eudamus 

hrevicaudata^  453. 
Santiago^  453. 
Eunico 
a/m.   287.    289,    292. 
293.  295.  296.  297, 
299,  800,  802,  305, 
330. 
amphiheluB,  287,  308. 
antennata,  287.  310, 

311,  312,  313,  315, 
316.  317,  319,  320, 
322,  330. 

—  Tar.  viridU,  314, 
317. 330. 

aphrodUoia,  287,   288, 
307. 

—  yar.  djiboutienm, 
288. 

hassetms,  312,  318. 
eirrobranchiata,  325. 
coccifiea,  287.  289, 293, 

297.  298,  299,  300, 

301,  302,  330. 
collaris,  289,  290,  296. 
OHtgesta,  318,  322. 
coftgloTnerans,    287, 

m 

depressa,  303,  308. 
elseyi,  312.  317.  318. 
Jusciata,  291. 
jfeccWo,  289,  312, 317. 

318 
fioridana,  287,  308, 

309. 
^ru&eti  287.  288. 
guUdingh  297. 
gunneri,  287,  308. 
impexa,  308. 
inrffca.  288,  308,  310, 

312.  315.  316,  317, 
318,  319,  320,  321. 
322,  323.  330. 

jfffregm,  308. 
leucodon,  288,   324, 

325. 
ZtmoM,  288. 
longuHrrii,  289. 
marenselieri,  325. 
wttfmy»,287,310,319, 

322. 
mutabiUs,  289.  296. 
norvegicOf  295. 
orfMi^288. 
^ua6raii«A»a^  312. 
paupera,  289. 
perrUri,    289.   295, 

296. 


Eunice 

phUocoraUia,  308. 

punctidaUif  297. 

ru5m.  288.  312. 

dchisobranchia,   288, 
325. 

siciliensis,    288,  323, 
324,  325,  326.  327. 
330. 

ttWcwio,  287,  304,  309. 
310. 

iorresietim,   312.  317, 
318. 

/li^/ei.  287,  308. 304, 
306,  307,  309, 330. 

va/u2er,  323,  324,  325. 

vUtata,  288,  320. 
Eurybia 

earuUieen$,  482.  489. 

lycisca,  482. 

sinnaces,  482,  489. 
Euryderoua 

geniculatus,  250,  270. 

Ad^u^t,  250. 

nigricepf,  249.  250. 

nu^iefins,  251. 

guadrimaculaiua,  250. 

raffrayi,  250. 

temivittatus,  251. 

viitatus,  251. 
Eurygona 

candaria,  481,  489. 

«iK70rtM,  481. 

gelanor,  482. 

ocoAm,  481.  489. 
Euryope 

iar>&rt,258. 

terminalis,  258. 
Euryotia 

brantmi,  178. 


FUis,  146. 

bem^aletMSf  146. 

«#«.  146, 174. 

eamM^imMS.  146. 

caracal,  146. 

coneohr,  146. 

isabellina,  146. 

/eo,  146,  190. 

fyfwf,  146. 

nshuloaa,  146. 

oneo.  146. 

pardalis,  146. 

pardina,  146. 

pardua,  146. 

sertfal,  146. 

f^rif,  146,  190. 

ttfurta,  146.  454. 
Fibar,  144. 
Fiaoourtia,  167. 


Galago 

<20mic^,  459. 
Galeaauroa,  494. 
Galiotis 

6ar6am,  190, 192, 195. 
Gaxella,  145. 

oro^tica,  145. 

<ionoeu,  145. 

euchore,  145. 

^tfiieiNf^.  145. 

^on^i,  145. 

leptoeeros,  145. 

muactUensis,  145. 

picticauda,  421. 

rufifiona,  190.   194. 
196,  197. 


aoemmerringn. 
145. 


4.  5. 


—  fterdtffoiia,  4,  5. 

—  ftv^^srt,  4,  5. 
ipeA^t,  145. 
aubgtUturoaa,  145. 
tkompmmit  145. 

Geikia 

eiginenaia,  472. 
Geloous,  422,  457. 
Genetta,  144. 

/«ttjia.  175. 

pardina,  190. 
G^nnaeas 

npcthemema,  371. 
Gerbilliaena 

hoehmi,  462. 
Gerbillus 

aurioulans,  177. 
Giraffa,  145, 149, 167. 

otM^mto,  224. 

camdopardaUa,   202- 
227. 

—  angolenm,  204, 210, 
221,227. 

—  oji^^ttoriMi,  204, 

—  oapenaia,  202,  204, 
220.  221,  224,  226, 
227. 

—  congoenaUt   204^ 
219. 

—  w«on»,  204,  307, 
209.227. 

—  pemtto.  204,  221, 
223,227. 

—  rdicuUUa,  202. 

—  rothxhildi,  204. 
207.  209.  210.  215, 
219.  227. 

—  tippeUkirehi^  204, 
214.  219,  220,  221. 
222. 

—  tffpioa,  204,  205. 
207.225.227. 
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GinJa 

camdoptardalM  wardi, 
204,  221,  224,  226, 
227. 

<»jMfins,  202. 

rdicuUUa,  202,    203, 
204,225. 

9ekUlingn,  214,  215, 
216,  218,  219,  221. 

tippelskirchi,  214,  216, 
218,  219. 
Qiuthonemus 

eyprinaides,  198. 

ffOU,  198, 199. 

greahoffi,  198. 

itufUo,  198. 

manUiri,  198. 

if«Am,  198. 
Gomphognathua,  483. 

kannemeyeri,  492,  498. 
GoDiobranohos 

reticulaeu$,S86. 
Goniodoris 

8plendida,a90, 
Gordonia 

duffiana,  472. 

kvaUyoMa,  472. 

juddiana,  472. 

traqwUrif  472. 
Graphianu 

eUgans,  177. 

jiMfniHM,  461. 

ooularist  177. 

—  eUgans,  177. 

m^TM/iM,  461. 
Gulo 

JIMCIM,  144. 
Gjranura,  144. 
Gjnandrophthalma 

baripennis,  241. 

6u»>/^,  241. 

elonffota,  241. 

hirtifront,  242. 

placida,  241. 

aoHaburienna,  240. 

soutelUUa,  241. 

varicolor,  241. 

Halicboerus 

grypkus,  374,  379. 
Halla,  380.  381. 

parthenopeia,  380. 
Hai>lodiscii8,  409. 

^«r,  410. 

fllMOtOt,  411. 

Hologale 

undulata,  461. 
Herpestat,  144. 

ottfo/MfiM^fa^,  190. 

^oiS^ra  rohatus,  461. 

pulvttulenius,  172. 


Herpeetes 

rtMiift,  172, 175, 183. 
Hesperia 
ar«,  454. 
iwro,  454. 
jxijramoiHM,  454. 
Heteropoda 
f-i^,  229. 
Hipparion,  426. 
Hipporrhinus,  6,  13. 
aSrupteooatatw,  8,  16, 

5^117. 
aculMtus,  9,  20,  97, 

141. 
a#iiu,  9, 19, 100. 103. 
albicans,  9,  20,  109. 
aUncinctm,  8,   15,  33, 

34.35. 
albolmeatus,  8,  18,  68, 

69. 
altemans,  141. 
angolensis,  9,  19,  55, 

87.  141. 
angmtus,  8,  15.  40. 

appendieulaiua,  8,  14, 

arenariut,  9,  21,  113, 

129. 
ar;7ia^«,  9,  21,    118. 

120. 
asper,  9,  12,  19,86.89, 

141. 
awrivUii,  8.  16.  48. 
6tmaeti^a^9,21,124, 

125,  141. 
hinodU,  9,  12,  19, 102, 

103. 
bituberctUaius,  8,  15, 

39,  40,  41. 
boehfnanni,  8. 17,  66. 
brackyceroides,  9.  20, 

117, 141. 
6ratifi«t.9,20,104.141. 
brems,  9,  21,  127,  141. 
eaffer,  8. 14,  28,  29. 
caUidus,  10,  141. 
ealima,  28. 
eanaliculatus,  B,  17, 62, 

141. 
capensis,  8,  15,  41,  42, 

43. 
capicola,  7.  9.  20, 110. 

111. 
caputratus,  41.  42. 
carinirostris,  7, 19, 100. 
caudatuf,  8,  17.  80. 
cervinui,  9,  21,  125. 

141. 
chirindensis,  8,  17.  66, 

141. 


Hipporrhinus 
einenwseng,  137. 
cmereus,   9.    20.    111. 

141. 
oond&x>ratu$,    52,    64, 

65. 
congestus,  8, 15,  33,  34. 

141. 
conaors,  9,21. 121. 141. 
consMetua,  9,  20, 114, 

115. 
contartu8, 102. 
con»i<w^u«,  9, 21. 122, 

123, 129. 
eamirosMs,  8, 14,  23. 
ooTonatut,  7.  9. 21. 120. 

121. 
corpuUtUus,  8,  15,  37. 

38. 
cottatua,  39.  40. 
oostirosiris,  140. 
eriniger,    8,     16.    44. 

141. 
critpatus,  9,  10, 19. 92. 

94. 
cMf^iia.  8, 15,  38. 
cylindr\fer,  80. 
deceptor,  8.  16,  44.  46, 

delectans,  9, 18,  79. 
deplorabundus,  9,  19, 

91. 
dolormus,  9,  22,  138. 
<ir«7w,  9,  20,  116,  118. 
ecklotU,  8,  17,  65. 
erraiw.  9. 20. 105. 141. 
axUis,  17.  86. 141. 
faUax,  9, 19.  102. 
ferm,  8,  17,    82,   83, 

84 
>£<?^i/i.  8. 17.  61. 141. 
frontalis,  9, 19,  94. 
fwrvus,  8,  12,  13,  16, 

52,54. 
globifer,  8,  18,  52,  65, 

73.75. 
granatus,   9,  20,   107, 

108. 
granicoUis,  9,  22, 132, 

133. 
granulalust  8, 16,  47. 
granulosus,  8,  16,  48. 
gravidus,  8,  15,  30. 
gunningi,  9,  20,  113, 

141. 
gyllenhali,  8, 18,  70. 
horni,  8,  17.  63,  141. 
humeralis,    8.   17,  57, 

141. 
iiicfiriw,    9.    21,    128, 
t  129,111. 
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Hipporrbinut 
incmrottris,  9,  20, 115| 

141. 
infacetus,  9, 10,  19,  93. 
inflatus,  8, 15.  Sa 
innanis,  8,  18,  73,  75, 

joMus,  8, 16,  86,  141. 
knyma,  8, 18,  77. 
^acttffOM(«,  8,16,43,44, 

46,47. 
luticepe,    9,    20,    113, 

141. 
Imeatus,  22, 135. 
MxUus,  8,  17,  85,  141. 
longulw,  9,  21,  130. 
maculatus,    8,   18,   72, 

73, 141. 
mammillaius,  8, 17, 84, 

85. 
mimmenuSt  73,  74. 
fno(2«</iM,  9,  20,  106. 
monitor,    9,    21,    119, 

120, 122. 
namaqtius,  8, 15,  34. 
namtus,   9,    21,    119, 

120. 
nutor,  8,  17,  58,  59, 

141. 
nivomu,  8, 18,  71,  73. 
noduloaus,  8, 17,  n9. 
jitroAP,  9,  12,  18,   86, 

141. 
oflxw.  8,   14,  25,  26, 

141. 
obefus,  8,  15,  31,  32. 
occidentalism  8,  17.  60, 

141. 
o'neiii,  9,  22,  134. 
ovampoensis,  9,  19,  55, 

88. 
partitus,  9,  20.  108. 
pastiUariua,  14,  61,  62. 
perfunctorius,  99. 
p^ringueyi,  8,   16,  42, 

141. 
permixtus,  9.  20,  108, 

113,141. 
i»V«r,9.20.  112,  114. 
pOotus,  9,  19,  95. 
pUvlarinu,  8,  16,  51. 
pollinariuSf  83,  84. 
poreulus,  9,  22,  132. 
propmquus,  9,  21, 123, 

141. 
punetirottm,  39,  40. 
pygnunts,  140. 
qwtdrilineatw,   S,   15, 

29. 
gmdnnodis,  9,  12,  19, 

103. 


Hipporrhinus 
quadritpinoms,  7, 138. 
recunms,  8,  18,  68,  70, 

71. 
rkamphattus,  28.  29. 
rtt^^-,  8,  17,  64,  65, 

73, 74. 
rubrotpinoma,  64, 65. 
rvgirostrist  8,  14,  26. 
«co&fr,  8,  17, 81. 
$eriatu8,  8,  14,  27. 
aeriegran09us^    9»    21, 

111,  129, 131. 
serienodomts,  8, 14,  26. 
fmwpwuww*,  9, 19,  99, 

100. 
$erratu$,    9,    19,    90, 

141. 
tetiferm,    9,   20,    47, 

111. 
tetuhnu,  8,  16,  30. 
APVtfrtM,  8,  13,  16,  49, 

61. 
texvittatw,  9,  18,  78, 

79. 
^bUedti,  9,  21, 131. 
sparrmani,  68. 
spartms,  8,  16,  45.  141. 
spectrum,  8,  13,  16,  54, 

56.67. 
tpiculogus,  8,  18.  74. 
tpinicollis,    9,   19,  98, 

121. 
fipinifer,  8, 16,  57. 
tqtmlidua,  9,  20,  106, 

107. 
tuhcaudatuSf  35. 
subcordatus,  8,  15,  36. 
sublineatus,    7,  9,  22, 

136. 
subvittatus,  9,  22, 137, 

138. 
sulcirostriSf  8,  13,  18, 

67,68. 
«</ttm/w,  8, 16.  46,  47. 

141. 
talpa,  9,  21.  120,  125. 

126. 127. 
ienutgranoma,    8,    12, 

16.  63,  54. 
thoradcus,   9,   19,  96, 

98. 121. 
tranmHUtlienms,  9,   18, 

78.  121. 
trieosttUut,  8,  17,  82, 

83, 141. 
tuberculaiut,  60,  64. 
tuberifer,  73. 
tuberosus,  9,  19,  95. 
turpis,  61. 
tfl/fr.  8,  18,  76. 


Hipporrhinos 

taritgaiut,  16.  60. 

tortus,   9,   22,    133. 
134. 

verrmeeUma,  B,  15,  31, 
83.37. 

verrmcomu,  8,   14.  24. 
26.  26, 116. 

VM^,  63. 

vicimu,  9,  21. 125. 141. 

vittatus,  9,  22.  135. 

ieMiiUftrryt,9.19.88.89, 
90. 

grykeri,  76. 
Hippotragus.  146. 

e^tftfMM.  146. 

langkddi,  461 

i»^<fr,  146. 

rv/bpo^uiiw,  464. 
HjalintecU 

camiffuinot    281,    282, 
286. 
HjloUtes 

haiturnuSf  228. 
HyperodApedon 

gordoni,  472. 
Hypeelornis,  170. 
Hyraz 

capenm,  187, 188.  196, 
197. 
HjBtrix.  144. 

crittata,  193. 

leuaira,  416.  417. 


lohthjcwaurus 
commifnu.  424.  42.5. 
extremes,  424,  426. 
quadrv^-iAsus^  425. 
Ictonyx,  192, 196. 

ea|Miwt8,  177. 
Iguana.    439,  440,  443. 
444.  445.  446.  447. 
448,  449.  460.  466. 
466.  467,  468.  470. 
tiiberculafa,  437.  438, 
439.  441,  442. 
Isnus 
suturcUiB,  248. 


Kobut.  146. 149. 
dsfaua,  146,  149. 
—  nnciuostu,  3,  4. 
eliipMprymnu$t    3.    4, 

146;  149. 
kob,  146,  140. 
leche,  146. 149. 
ImcotiM,  146.  149. 
tkomasi,  146,  149. 
tardoni,  146.  149. 
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Labyrinthodon 

rMeHmeyeri,  476. 
Laoerta,  449,  450. 

vtrt<£if,  443. 
Laobeiis 

graminma,    332,    355, 
360,  366,  367.  368. 
Lagopiu 

UigopuM,  412,  415. 
Lagostomufl 

trickodactylus,  1 85,187, 
194. 195, 197. 
Laeotbrix 

Lefeyrea 

fulvieollia,  263. 
Lema 

acutangtUOy  232. 

mtkiopica,  233,  270. 

armada,  230. 

nxureay  232, 

brnHcomis,  232. 

crphalotes,  230. 

catlesiina,  235. 

cuane&plagiata^  230. 

/^ojr,  232. 

gerstaeckeri,  231. 

graminia,  232. 

hirtipennhf  235. 

hoUetUota,  230. 

hutneronotata,      234, 
270. 

icterica,  234. 

A»>/^.  231. 

macrodera,  230. 

malverntnau,  231. 

nigro/rontalis,  232. 

^Mzu/f,  234. 

suahilorum,  232. 

«^M<ft,230. 
Lemonias  - 

owrio,  487,  489. 
liomiir 

coronatuB,  160,  102. 

woroco,    160,    161, 
162. 

varius,  161. 
Leptocbirus,  425. 
Leput,  144. 

capetteis,  182. 

—  centralu^  182. 

—  grantif  182. 
erawakagit  462. 
europaiUt  417. 
mediterraneut,  417. 
melanuruSf  182. 
occidentalism  417. 
ockropus,  182. 
rupesiris,  182. 
aaxatilis,  181. 
/tiMe/tf,  417. 


Libjthea 

carinenta,  451. 

fulvescens,  452. 

motyoy  451. 

terena,  451. 
LinisouA 

inter stitialis,  254. 
LopburoinyB 

aquilus,  462. 
Lutra,  144. 

capenHs^  461. 
Ljootucbus 

vanderriett,  496. 
Ljrurus 

^e^ix,  412,  415. 
Ly  81  dice 

co//ar*a,  284,  285,  291. 

9i«n«^,  284,  285. 

Maoacus 

nemestrinuSy  161. 
Macetea 

pwilla,  257. 

rugicollia^  257. 
Macrolopha,  235. 

centroinacidata,  235. 

lacordairei,  235. 

mashonana,  235. 

murragi,  235. 
Macropus,  143. 
MacroscelideB,  144. 

dfifamerei,  460. 

edwardi,  174. 

melanotig,  172,  174. 

proboscideus,  174. 

rupestris,  174. 
Madoqua 

>bVA^i.  421. 

p&t/i;>|w»,  421. 
Marcusenin* 

6twi^«!«.  197, 199. 

petherici,  198. 

psittacuSt  198. 
Marphysa 

/j^^ax,  308. 
Megaderma 

./r<»M,  460. 
Megalura 

peieus,  451. 
Melf^s,  144. 
Mellivora 

ra^«/.  177. 
Menius 

brevicomis,  251,  270. 
Mepbitis,  144. 
Merriamia,  425. 
MesoeauruB,  476. 
Mesosemia 

anitfa,  483,  489. 

a«^,  483,  489. 

ca>«iar<i,  484,  489. 


Mesosemia 

canim,  484,  489. 

ibgcus,  485. 

lamackuSf  484. 

lorukama^  484. 

marsidia,  483. 

f7i«0(ia,  485. 

paramba,  483,  489. 

l^amAt,  485.  489. 

thgmetus,  483. 
Miamira,  381,  404,  405. 

no*i7w,  382,  405. 
Midas 

rosaliat  161. 
Miniopterus 

sckreihersif  173. 
Miopristis 

aw/tca,  237. 

hraunsi,  235. 

breviiarsis^  237. 

o»»Mji7t,  236,  270. 

teubrugoaa,  237. 

(Atelecbira)     zambesi" 
ana,  236. 
Mixosaurus,  425. 

comalianuSy  424. 
Monoporus,  410. 
Moscbus,  U.*),  148. 
Mullerornis 

a^t7*s,  168. 

&«/«7<?i,  163,  171. 

r«<?«,  167. 
MuB,  144. 

auricomiSy  179. 
Must«la,  144. 

subpalmata,  193, 195. 
Myoetes 

scniculus,  161. 
Mylothris 

margarita,  453. 
Myogale,  144. 
Myopotamus 

coy/m,  186,  187,  193. 
195,  196, 197. 
Myosorex 

i-ariM*,  174,  422,  424. 
Myoxus 

eiyihrobronchus,  461. 

Naia 

tripudians,    332,    345, 
359,  361,  368. 
Nanotragus 

pcrpusilitis,  421. 

pggjnauSy  420. 
Nasua,  144. 
Neniorhoedui,  145. 

bubalinus,  145. 
Nootragus 

iir>t/i,  421. 

p^^m<«w,420,421,422. 
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Nerissella,  gen.  noT.,  267. 

curculionoidfs,  267. 
Nicidion 

halfoiiriana,  288,  32B. 

brevis,  288,  326.  327, 
320. 

cincta,  326. 

edeniulutn,  288,  326. 

aracilis,  288,  326.  327, 
828,  329.  330. 

kinbergi,  326. 
Nodoetoma 

catnerunenset  253. 
Nothria 

tmuisetit,  284. 
Nycteris 

capensii,  173. 
NjcUcebut 

tardiaradu*,  157,  158, 
159, 160. 
Njmpbidiuni 

arctaSf  487. 

ati^Az.  488. 489. 

cflii(fa<r<f,  487,489. 

leucomat  488. 

meduia,  488,  489. 

i7iint/^a,  487, 489. 


Okapia.  147,  22a 
Onuphis 

grubei,  284. 

holobrancMata,    283, 
311. 
Ophiophagus 

^M«f»yar«s,332,355,369. 
Opbthalmosaurus.  424, 

425. 
Oreat.  145. 

canna,  145. 
Oreotragus 

oreotnLgus,  183. 
Origenet,  gen.  noT.,  10, 

141. 
OrnithorbjncbuA,  496. 
OrnitboflucboB 

woodtvardi,  472. 
Orodons,  380,  381. 

miamirana,  382,  404. 
OrjfCtolaguB 

eramcaudatus  mekmu- 
rus,  182. 
Oryx 

^0.150. 

(/(uella,  160. 
OtornvB 

brantm,  172, 178, 179. 

—  luteolus,  178. 

broomi,  172, 174, 17a 

irraraius  tropicalis,  462. 

unimlcattts,  178, 179. 


Ourebia 

moniana,  421. 
Oribos.  147. 

moachaiw,  147. 149. 
Ovis.  145, 465. 

tumnonf  145. 

argolit  145. 

canadensis,  145. 

gmelini,  145. 

mimaium.  145. 

nivieola,  145. 

apkion,  145. 

po/f,  145. 

aairensis,  145. 

tragelaphus,  145. 

vignei,  145. 
Onmna.  465. 


Facbyomif 

elephantojmSf  168. 
Palnobattoria.  476. 
Pampbila 

oc(>/a.  454. 
Papilio 

ocw,  453. 

carduif  450. 

mw^ppttf,  451. 

oriofi,  451. 

peleusy  451. 

sitMBthiSy  452. 
Pariosaurua.    474,    475, 

476,  479. 
Paunria 

ftmoraliSt  255. 

longicoUis,  255. 

o'neili,  255. 

semimgosuSf  256. 

subfasciatuSt  255. 
Pedetes,  497. 
Pelias 

6en«,  331. 
Pelopbilus 

madagascariensis,  332. 
370. 
Penelopkles 

fl#»«,  228. 
Penidorcas 

concinna,  454. 
Peragale,  143. 
Ferameles,  143. 
Perodiotioufl 

po«o.   167,  158,    159, 
160, 454. 
Peronodoris,  380. 
Petromys 

/57w?f«,  172,  181. 
PhaooobcBrus.  144.  149. 
PbaUnger,  143. 
Phatianua 

reevesif  371. 


Fhylloobntopienu 

aciculigerus,  278,  279, 
280,286. 

c/tx^Nireii,  280. 

e^tori.280. 

gartUneri,    379.    280, 
286. 

gracilis,  278. 

m^or,  278,  279. 
Pieria 

moin^af't^  453. 
Platydorii,  380, 384. 
PoBcilogale 

aOfinucha,  460. 

doggetti,  460. 
PoBcuomorpha.  235. 

egw/romflgnfafei,  ^5. 

kbcordaini,  235. 

97ui«A<Nui»a,  235. 

inttfTaM;  ^5. 
Potarooohqnras,      144, 

149. 
Prenea 

arts,  454. 

fMTo,  454. 
ProoaTia 

ordorea,  463. 

hettoni,  463. 

eapensis,  183. 

erawshayi,  463. 

fi€t<maiif>t,  463. 

rufofftf  Oftt .  463. 

ac^Mi^M,  463. 

«6<Almafifit,  462.  463. 
Prooolopbon.   471,    472, 
4^474,  475.  476. 
478,  479. 

trigoniceps,  481. 
Procyon,  144,  873. 
Propalftochotnia,  457. 
Proponifl,  410. 
Protoidea 

angasi,  453. 

gundlacki,  453. 

gestos,4&3, 
ProtooaauruB,  425. 
ProtoBorez 

cfOMM,  422. 
PrypnoB 

cuxUricosMs,  132. 

granioollii,  132. 

porculus,  132. 
FBeudiTonnuB 

mnsus,  &4, 

apieicomis,  253. 

Ptoromys,  144. 
Fudua,  145.  14a 
PutoriuB,  144. 
Pyrameia 
cardui,  450. 
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Python  I 

9pUote»,  332,  339,  362, 

364.  365, 369,  370. 

Banffifer,  145,  148. 
Rapnicerus 

cainpeiirisy  183. 
Rhea,  169, 170. 
Rhinolophus 

athiops,  173. 
Rostanga,  380,  381. 

coccinea,  381. 

perspicUlata,  381. 
Rupicapra 

rwpicapra,  421. 

Saiga,  147. 

tatarica,  147.  150. 
Soelodonta 

lefevrH,  265. 

maculoaa,  265. 

rugipennis,  264. 

sejejAoffiaia^  265. 

vicina,  265. 
Sciurus,  144. 

ru/obrachiaius  nyan$<B, 
461. 
Sclerodoris,  380. 
Sclerosaurus,  474,  476. 
Scotonyoteris,  371. 

hedfordi,  372. 

zenkerit  372. 
Shastasaurus.  425. 
Simla 

sati/^ruSf  1. 
Siseme 

peculiaris,  486,  489. 
Sorex,  144. 

pusiUus,  422,  424. 

—  grivetmSt  416,  422, 
423. 

Sphftrodoris,  380,  381. 
lavis,  382,  402,  403. 

—  yar.  variegeUa,  403. 
papiUaia,  402. 
punctata,  402,  403. 
verrucosa,  402,  403. 

Sphondylia.  235. 
Stagonolepis 

rZbertsoni,  472. 
Stalachtis 

canidia,  488,  489. 

sontella,  489. 
Stenometopodon 

taylori,  472. 
Stramia,  geD.    no  v.,   11, 

140. 
Strepsiceros,  146. 

imberbis,  146. 

kudu,  146. 
Struthio,  169, 170. 
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Suricata 

suricatta,  176. 

tetradactyla,  190,  195. 
Sua,  144,  149. 
Sjagrus 

alluaudi,  253.^ 

fulvimanus,  251. 

insignitus,  253. 

minutus,  252. 

opoiTa,  252. 

rufipea,  252. 

rugiceps,  253. 

^rtVw,  252. 
Synodontis 

batensoda,  199. 

membranaceus,  199. 

rewpinatus,  199. 


Tachyoryctes 

splendens  ibeanus,  462. 
Talpa,  144. 

europaa,  144. 
Tamandua 

tetradactyla,  188,  189, 
190,192,195,196,197. 
TanyrrhynohuB 

btgutta^us,  140. 

costirostris,  11,  140. 

ellipticus,  141. 

fahraei,  141. 

laticoUis,  140. 
Tapirus.  146,  149. 

oairdi,  146. 

roulini,  146. 
Tarsipee,  143. 
Tatera 

/o/^o*,  461. 

/t(X^,  462. 

valida,  462. 
Telegonus 

anaphus,  453. 

atiatttfis,  453. 
Telerpeton 

c^wj«i«r,470,471.472, 
477,  481. 
Terias 

(^va,  453. 
Theola 

acia,  453. 

angelia,  453. 

dominicana,  452. 

simathis,  452. 

aubohscura,  452. 

vibidia,  452. 
Therooephala,  494. 
Thorunna,  380, 381. 
Thylacinus,  143. 
Tiliqua.   437,   438,    440, 
443,  445,  446,  448, 
449,  450,  466.  467, 
468,  470. 
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Tiliqua 

scincoides,  445,  445. 
Timarchella,    gen.    nov., 
268. 

braunsi,  269. 
Tituboea 

abysainica,  238. 

parvula,  239. 

pubifrona,  238. 

n/y«w,  238. 

thoracica,  2.38. 

umtalienais,  238. 
ToretucnemuB,  425. 
Trachelotis 

barrovii,  2,  3. 

aenegaUmia,  2,  3. 
Traselaphus 

A^otMt,  229. 
Tragulus,  145. 

meminna,      190,     191, 
194,  196,  197. 
TriohosuruB,  497. 
Triraohodon 

kannemeyeri,  493, 498. 
TropidonotUB 

faaciatua,  332, 346, 348, 
361, 369. 
Tupaia,  144. 

Tupinambis,    465.    466, 
467. 

nigropunctatm,       466, 
468.469. 
Tyrinna,  380,  381. 


Udeuodon,491,494,497. 
Urouiastix,  439. 
UrsuB,  144. 

orc^of,  375. 
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ABSTRACT  OF  THE  PROCEEDINGS 

OF  THE 

ZOOLOGICAL    SOCIETY   OF   LONDON* 

January  IQtliy  1904. 

G.  A.  BouLENGBB,  Esq.,  F.R.S.,  Vice-President,  in  the  Chair. 


The  Seobetart  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  during  November  and  December 
1903,  and  called  special  attention  to  a  fine  young  male  Orang 
Outang  {Simla  satyrus)  obtained  by  purchase  on  November  27th. 

The  Sbcbetabt  exhibited  two  skins  of  the  Transvaal  Bustard 
(Traohelotis  barrovii)  sent  to  him  by  Capt.  R.  Orawshay,  F.Z.S., 
who  had  shot  the  birds  at  Piet  Retief,  in  the  Transvaal.  From 
examination  of  the  contents  of  the  stomachs  sent  home  by  Capt. 
Orawshay,  he  was  able  to  state  that  these  Bustards  devoured 
ants  in  large  numbers.  He  also  made  remarks  on  the  specific 
differences  between  T,  barrovii  and  T.  senegalsnaia, 

Mr.  R.  I.  PococK,  the  Superintendent  of  the  Grardens,  exhibited 
two  photographs,  taken  by  Mr.  J.  ffoUiott  Darling,  F.Z.S.,  of  a 
young  hybrid  Waterbuck,  about  three  months  old,  between  Kohu8 
defaaaa  whoUwsub  S  a-ud  K.  eUipsiprymnvs  $,  bred  in  the 
Society's  Gardens.  In  general  colour  it  favoured  the  dam  rather 
than  the  sire,  being  decidedly  less  rufous  in  tint  than  the  latter, 
although  not  so  grizzly  black  as  the  former.  There  was,  however, 
practi<^ly  no  trace  of  the  white  elliptical  rump- mark  so  charac- 
teristic of  K,  eUipsipryTJvnvSf  which  indicated  reversion  to  the 
ancestral  type  of  colour. 

Mr.  Oldfibld  Thomas,  F.R.S.,  exhibited  a  Gazelle  obtained 
by  Mr.  A.  E.  Butter  in  N.E.  Africa,  which  he  considered  to 
form  a  new  subspecies  of  GazeUa  soemmerringii.  It  was  defined  as 
follows : — 

Gazella  8.  BUTTERi,  subsp.  n. 

General  characters  of   G,  soemmerringii  and   berberana,   but 

*  This  Abstract  is  published  by  the  Society  at  3  HanoTer  Sqnare,  London, 
W.,  on  the  Tuesday  foUowing  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  '  Proceedings' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpence^  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  in  adyance. 


markedly  smaller  than  either,  and  with  a  distinct  pygal  band. 
Skull  of  an  adult  male  only  198  mm.  in  basal  length. 

Hah,  S.  of  Daua  River,  Boran  Country. 

Type,  B.M.  No.  4.1.20.1.  Presented  to  the  British  Museum 
by  A.  E.  Butter,  Esq. 

Mr.  Macleod  Yeabsley,  F.R.C.S.,  exhibited  an  aneurysm  of 
the  abdominal  aorta  from  a  Jaguar  and  photographs  of  one  in  a 
Turtle.  Both  specimens  were  in  the  College  of  Surgeons*  Museum, 
the  latter  being  Hunterian.  The  aorta  in  the  case  of  the  Jaguar 
was  extensively  atheromatous. 

A  communication  from  Mr.  Guy  A.  K.  Marshall,  F.Z.S., 
entitled  *'  A  Monograph  of  the  Coleoptera  of  the  Genus  Hippo- 
rhinua  Schh.,"  was  r^.  It  contained  an  enumeration  of  the 
138  known  species  of  the  genus,  of  which  50  were  described  as 
new. 

A  paper  on  "  Proposed  Additions  to  the  accepted  Systematic 
Characters  of  certain  Mammals  "  was  read  by  Dr.  Wai/teb  Kidd, 
F.Z.S.,  in  which  two  gi'oups  of  phenomena  were  considered. 
First,  the  arrangement  of  hair  on  the  nasofrontal  region  was 
dealt  with  and  two  leading  types  described ;  second,  the  distri- 
bution of  whorls  in  certain  forms  was  held  to  be  of  sufficient 
importance  to  be  included  in  the  description  of  the  species  and 
genera.  In  both  divisions  of  the  subject  the  results  were  shown 
to  agree  with  aocepted  classification. 

Dr.  W.  G.  RiDEWOOD,  F.Z.8.,  read  a  short  paper  on  "  Some 
Observations  on  the  Skull  of  the  Giraffe,"  based  upon  the  exami- 
nation of  a  series  of  sections  taken  at  right  angles  to  the  median 
plane  of  the  head,  and  more  or  less  transverse  to  the  axis  of  the 
skull.  The  investigation  was  primarily  undertaken  with  the  object 
of  arriving  at  an  explanation  of  the  fact  that  the  bases  of  the  paired 
horns  or  ossicusps  of  the  adult  are  much  more  hollowed  out  than 
are  those  of  the  young  animal;  but  other  features  of  interest 
concerning  the  extent  and  relations  of  the  cranial  sinuses  were  also 
dealt  with. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  note  on  the  brains  of  the 
Potto  {Perodictictis  potto)  and  the  Slow  Loris  {^ycticebus  iardi- 
gradtis),  and  made  some  observations  upon  the  arteries  of  the 
brain  in  certain  Primates  that  had  died  in  the  Society's  Menagerie. 

Dr.  C.  W.  Andrews,  F.Z.S.,  gave  a  description  of  the  bones  of 
the  pelvis  and  hind-limb  of  Mtdleromis  betMei,  one  of  the  small 
forms  of  birds  of  the  family  ^pyomithid®.  Except  for  their 
smaller  size  and  relatively  more  slender  proportions,  no  important 
differences  from  the  corresponding  bones  of  such  species  as 
jEpyomis  muUeri  or  hUdehrandti  were  observed,  and  no  light  was 


throwD  by  these  specimens  on  the  relationships  of  the  i£py- 
omithidie  as  a  whole. 

A  brief  account  was  also  given  of  the  distal  end  of  the  tibia  of 
a  large  Batite  bird  from  the  Upper  Eocene  Beds  of  the  Fayum 
district  of  Egypt,  its  possible  affinities  were  discussed,  and  the 
name  Eremopezua  eocccn/us,  gen.  et  sp.  nov.,  suggested  for  it. 

The  chief  characters  of  the  bone  are  :  (1)  the  distal  end  of  the 
shaft  and  the  articulation  are  strongly  compressed  antero-poste- 
riorly ;  (2)  there  is  no  extensor  bridge ;  (3)  the  intercondylar 
groove  is  strongly  marked.  The  specimen  indicates  a  bird  rather 
larger  than  an  Emu. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will  be 
held  on  Tuesday,  the  2nd  February,  1904,  at  half-past  Eight 
o'clock  P.M.,  when  the  following  communications  will  be  made : — 

1.  Mr.  B.  Ltdekkeb. — On  the  Subspecies  of  Giraffa  camdo- 
pardaUa, 

2.  Mr.  Oldfield  Thomas,  F.B.S. — On  a  Collection  of  Mammals 
from  Namaqualand. 

3.  Mr.  F.  E.  Beddabd,  F.B.S.— On  the  Arteries  of  the  Base  of 
the  Brain  in  certain  Mammals. 


The  following  papers  have  been  received  : — 

1.  Mr.  G.  A.  BouLENGER,  F.R.S. — Descriptions  of  Three  new 
Fishes  discovered  by  the  late  Mr.  J.  S.  Budgett  in  the  Niger. 

2.  Mr.  G.  A.  BouLENOEB,  F.R.S. — On  the  Type  Specimen  of  a 
West- African  Fish,  Clarias  UBvicepa  Gill. 

3.  Mr.  Martin  Jacoby. — Another  Contribution  to  the  Know- 
ledge of  African  Phytophagous  Coleoptera. 

4.  Mr.  Cyril  Crossland,  F.Z.S. — On  the  Marine  Fauna  of 
Zanzibar  and  British  East  Africa. — Polychseta,  Part  III. 

5.  Mr.  Cyril  Crossland,  F.Z.S. — The  Polychwtaof  the  Maldive 
Archipelago  from  the  Collections  made  by  Mr.  J.  Stanley  Gardiner 
in  1899. 

6.  Mr.  J.  Lewis  Bonhote. — Coloration  in  Mammals  and  Birds. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zoological  Society  of  London  should  be  addressed  to 

P.  CHALMERS  MITCHELL,  ^ecrefary. 

3  Hanover  Square,  London,  W. 
20ih  Jantmry,  1904. 


No.  2. 

ABSTRACT  OF  THE  PROCEEDINGS 


OF  THE 


ZOOLOGICAL   SOCIETY   OF   LONDON* 

February  2iLd,  1904. 
H.G.  The  Duke  of  Bedford,  K.G.,  President,  in  the  Chair. 


Mr.  R.  Lydekker  exhibited  and  made  remarks  upon  a  head  of 
the  Alaskan  Moose,  Alces  machlia  gigaa, 

Mr.  J.  E.  S.  MooBE,  F.Z.S.,  exhibited  a  series  of  lantern-slides 
illustrating  the  Histology  of  Cancer  in  Animal  tissues. 

Mr.  R.  Lydekker  read  a  paper,  illustrated  by  coloured  lantern- 
slides,  on  the  subspecies  of  Giraffe  (Giraffa  camelopardalis). 
The  author  enumerated  ten  subspecies  and  pointfjd  out  the  dis- 
tinguishing characters  of  each. 

A  paper  was  read  by  Messrs.  Oldfield  Thomas,  F.R.S.,  and 
Harold  Schwann  on  a  collection  of  mammals  from  Namaqualaud 
presented  to  the  British  Museum  by  Mr.  C.  D.  Rudd.  It  had 
been  obtained  by  Mr.  C.  H.  B.  Grant,  and  consisted  of  about  160 
specimens  referable  to  28  species,  of  which  a  new  Mungoose 
(Herpestes  rvddi)  had  already  been  described. 

The  following  additional  new  forms  were  now  named : — 

Cynictis  pekicillata  pallidior,  subsp.  n. 

Similar  to  true  periicUlata,  but  paler  throughout,  and  with 
much  more  white  on  the  end  of  the  tail.  Central  area  of  back 
"  buff-yellow  "  (Ridgway). 

Type.  Male.    No.  399. 

Arvicanthis  pumilio  CINEREU8,  subsp.  n. 

General  colour  smoke-grey  instead  of  buffy  yellow,  the  sides 
especially  much  clearer  grey  than  in  true  pvmiUio. 
Type.  Female.    No.  514. 


*  This  Abstract  is  published  by  the  Society  at  3  Hanorer  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
beissued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  '  Proceedings' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  in  adrance. 
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Batiiyerous  janetta,  sp.  n. 

Size  much  less  than  in  B.  maritimus.  General  ground-colour 
as  in  that  species,  but  the  top  of  the  head  and  the  dorsal  area 
slaty  black. 

Skull  of  male  48*5  mm.  in  basilar  length,  and  of  female  40*5  ; 
both  old. 

Ti/pe.  Female.    No.  545. 

Lepus  capensis  granti,  subsp.  n. 

Colour  above  as  in  true  L,  capeTisis,  below  as  in  Z.  c,  centralis ; 
ear-fringes  whitish.     Nape  vinaceous. 
Tijpe.  Male.    No.  561. 

A  new  generic  name,  DesmodiUtis,  was  applied  to  the  Gerbille 
hitheito  known  as  Gerbillus  or  Packyuromys  auricularis  Smith. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  paper  on  the  Arteries  of 
the  Biise  of  the  Brain  in  certain  Mammals,  based  on  observations 
he  had  made  on  individuals  that  had  died  in  the  Societ/s 
Menagerie. 

Mr.  G.  A.  Boulengeb,  F.R.S.,  gave  descriptions  of  three  new 
species  of  Fishes  discovered  by  the  late  Mr.  J.  S.  Budgett  in  the 
Niger,  diu'ing  the  recent  expedition  on  which  he  contracted 
the  fatal  illness  which  has  terminated  a  most  promising  career. 
Two  species  belong  to  the  Morm3rrs :  1 .  Marcusenius  btidgettiy 
allied  to  M,  peth&rici  and  psiUcums,  with  D.  circa  32,  A.  25, 
Lat.  1.  67,  12  scales  round  caudal  peduncle;  2.  GruUhonemua giUi, 
allied  to  G.  cyprinoides,  with  D.  33,  A.  31,  Lat.  1.  85,  14  scales 
round  caudal  peduncle,  and  origin  of  dorsal  fin  corresponding  to 
that  of  anal.  The  third  species  is  a  Silurid  of  the  genus  Syno- 
dontisy  named  S,  resupinutus^  from  the  ventral  surface  being 
darker  than  the  dorsal,  and  unique  in  the  character  of  the 
maxillaiy  barbel,  which  combines  a  broad  fringe  with  short  obtuse 
biunches. 

In  a  second  pnj)er,  Mr.  Boulenger  described  the  t3rpe  specimen 
of  the  Silurid  Fish,  Clarias  Iwviceps  Gill,  which  had  been 
entrusted  to  him  by  the  Smithsonian  Institution.  Clarias  kiiigs- 
leyce  Gthr.  plx)ved  to  be  identical  with  this  species. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will  lie 
held  on  Tuesday,  the  16th  February,  1904,  at  half -past  Eight 
o'clock  P.M.,  when  the  following  communications  will  be  made  : — 

1.  Mr.  CvRiL  CnosSbAND,  F.Z.S. — On  the  Marine  Fauna  of 
ZiiD'/Ahxv  and  Biitish  East  Africa. — Polychajta,  Part  III. 


2.  Mr.  Cyril  Crosslaxd,  F.Z.S. — The  Polychaetaof  the  Maldive 
Archipelago  from  the  Collections  made  by  Mr.  J.  Stanley  Gaixiiner 
in  1899. 

3.  Sir  Charles  Eliot,  K.C.M.G. — On  some  Nudibranchs  from 
Zanzibar  and  East  Africa. — No.  IV.    Dorididse  Cryptobranchiatse. 


The  following  papers  have  been  received  : — 

1.  Mr.  MaAtin  Jacoby,  F.E.S. — ^Another  Contribution  to  the 
Knowledge  of  African  Phytophagous  Coleoptera. 

2.  Mr.  Robert  T.  Leiper. — On  Avagina  incola,  gen.  et  sp.  nov., 
with  a  Note  on  the  Classification  of  the  Proporidae. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zooloqical  Society  of  London  should  be  addressed  to 

P.  CHALMERS  MITCHELL,  Secretary. 

3  Hanover  Square,  London,  W* 
9i4  February,  1904. 


No.  3. 

ABSTRACT  OF  THE  PROCEEDINGS 

OP  THE 

ZOOLOGICAL   SOCIETY   OF   LONDON* 

February  16tli,  1904. 
Herbert  Druce,  Ksq.,  F.L.S.,  Vice-President,  in  the  Chair. 


The  Secretary  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  in  January  1904,  and  called 
special  attention  to  a  Hainan  Gibbon  {Ilylobates  hairumiui) 
received  on  deposit  on  January  25th,  and  to  a  Philippine  Hombill 
{Fejielopides  afflnis)  presented  by  Mrs.  Johnstone  on  January  26th. 

The  Secretary  read  a  letter,  addressed  to  Sir  Harry  Johnston, 
K.C.M.G.,  from  the  late  Mr.  W.  G.  Doggett,  from  Uganda.  It 
contained  information,  gathered  from  natives  of  the  Mbogo 
country,  on  the  Okapi  and  on  a  supposed  new  species  of  Antelope 
known  to  the  natives  by  the  name  of  "  Shaw-le." 

Prof.  E.  A.  MiNCHix,  F.Z.S.,  exhibited  and  made  remarks  upon 
a  specimen  of  the  Spider  Heteropoda  regia  (Fabr.)  which  had 
l>een  captured  at  University  College,  London.  This  Spider  had 
a  very  wide  distribution,  which  was  probably  due  to  its  being 
carried  by  the  wind  during  its  younger  stage  and  also  by  ships. 

Mr.  Oldfield  Thomas,  F.R.S.,  read  a  communication  from  the 
Hon.  Walter  Rothschild,  M.P.,  F.Z.S.,  which  contained  a 
description  of  a  new  subspecies  of  Cephalophua  nyasos,  It  was 
defined  as  follows : — 

CePHALOPHUS  NYASiE  DEFRIESI. 

Diffei-s  from  C,  ni/asce  in  the  greater  extent  of  red  on  the 
flanks  and  thighs  and  more  intense  rufous  legs.  Tlie  belly  is 
much  more  extensively  white;  the  greyish  brown  of  the  upper 


*  This  Abstract  is  published  by  the  Society  at  3  Hanover  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
aloufl;  with  the  '  Proceedings ' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  in  advanco. 
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surface  is  paler  and  the  light  streak  on  the  side  of  the  face  and 
over  the  eye  broader  and  more  rufous. 

Hob,  Northern  Rhodesia. 

Type,  (S ,  from  Itambe,  between  Lakes  Mweru  and  Tanganyika ; 
also  S  and  $ ,  Kaf  ue  River  near  border  of  Barotse  Land,  obtained 
by  Mr.  Louis  de  Frias,  after  whom  it  was  named. 

The  Secketary  gave  an  account  of  a  paper,  contribute*!  by 
Mr.  Martin  Jacoby,  F.E.S.,  which  dealt  with  the  Phyto- 
phagous Coleoptera  he  had  lately  received  in  collections  from 
South  and  West  Africa.  Seventy- three  species — most  of  them 
new — were  enumerated  and  described  in  the  paper. 

The  Secretary  read  a  communication  from  Mr.  Cyril  Cross- 
land,  F.Z.S.,  which  contained  a  further  account  of  the  collection 
of  Polycha?te  Worms  he  had  made  in  Zanzibar  and  British  East 
Africa  in  the  years  1901  and  1902,  and  also  an  account  of  part  of 
a  collection  of  Polychaetes  made  by  Mr.  J.  Stanley  Gardiner  in 
the  Maldivo  Archipelago  in  1899.  Two  new  species  were  described 
as  follows : — 

Eunice  tubifex. 

Inhabiting,  in  adtUt  state,  tubes  like  those  of  E.  floridana, 
tibiana,  <fec.     (Ehlers's  *  Blake '  Collections.) 

Compound  setae  with  end  parts  knife-like  anteriorly,  hooked 
posteriorly.  The  gills  commence  far  back  and  extend  to  near 
anus.  Young  forms  found  free- living,  or  in  loose  tube,  differ  in 
form  of  jaws  and  distribution  of  knif e-setie  and  gills.  The  sj)ocies 
Ixxjomes  sexually  mature  while  quite  small,  as  does  E,  indica  Kbg. 
from  East  Africa,  ?  Ceylon  (Ilerdman),  ?  Funafuti  (  Whitelegge), 

NiCIDION  GRACILIS. 

A  small  form,  near  to  Eunice  hrevia  Elders.  Differing  marke<Uy 
in  propoi-tions  of  body  (as  names  imply). 

A  second  communication  from  Mr.  Cyril  Crossland  cont:iined 
a  continuation  of  the  account  of  the  Polychaetes  collecte<l  in  the 
Maldive  Archipelago  by  Mr.  J.  Stanley  Gardiner.  Four  new 
species  were  described  as  follows :  — 

CHiETOPTEftUS  LOXGIMANUS. 

First  parapodia  longer  than  the  succeeding. 

CH.ETOPTERUS  LONGIPES. 

Parapodia  of  1st  region  as  in  C,  vaHopedatus,  but  rudiment  of  9th 
neuropodium  absent.     Notopodia  of  3itl  region  long  and  clavate. 

In  l)oth  species  the  cirri  of  the  neuropodia  as  found  in  C,  retno- 
})edaius  are  absent,  and  there  are  small  differences  in  the  seta?. 
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PnYLLOCHiETOPTERUS  ACICULIGERUS. 

Of  large  size,  with  eight  strong  setie  in  4th  notopodium.  Gill- 
rcgion  of  two  segments,  as  in  P,  major  Clap. 

PnyLLocHiErroPTERus  oardineei. 

Allied  to  P.  eocialis  Clap.,  but  apparently  a  solitary  form,  and 
much  larger. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  paper  which  contained  a 
detailed  account  of  the  arterial  and  venous  systems  of  Snakes, 
deduced  from  an  examination  of  a  number  of  specimens  of  difleient 
species  which  had  died  in  the  Society's  Menagerie. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will 
be  held  on  Tuesday,  the  1st  March,  1904,  at  half-past  Eight 
o  clock  P.M. 

A  proposal  having  been  made  that  the  hour  of  the  Scientific 
Meetings  should  be  changed  from  8.30  p.m.  to  5  p.m.,  Council 
desires  the  opinion  of  those  who  habitually  attend  these  Meetings. 
To  ascertain  this,  the  following  motion  will  be  moved  after  the 
reading  of  the  Minutes : — 

"  That  it  is  desirable  to  alt,er  the  hour  of  the  Meetings 
for  Scientific  Business  from  8.30  p.m.  to  5  p.m." 


The  following  communications  will  be  made : — 

1.  Sir  Charles  Eliot,  K.C.M.G. — On  some  Nudibranchs  from 
Ziuizibar  and  Eiist  Afnca. — No.  lY.  Dorididee  CryptobranchiataB 

2.  Mr.  Robert  T.  Leiper. — On  Avagina  incola^  gen.  et  sp.  nov. 
with  a  Note  on  the  Classification  of  the  Proporid». 

3.  Dr.    EiNAR    LoNNBERG,    C.M.Z.S. — On  two  Specimens  of 
Hybrid  Grouse  with  known  Parentage. 


The  following  paper  has  been  received  : — 

Mr.  Percy  T.  Lathy,  F.Z.S.,  F.E.S.— A  List  of  the  Rhopalocera 
of  Dominica. 


Communications  intended  for  the  Scientific   Mt*etings  of  the 
Zoological  Society  of  London  should  be  addresse<l  to 

P.  CHALMERS  MITCHELL,  SecreUiry, 

3  Hanover  Square,  London,  W. 
2:W  Fchrtfary,  1904. 


No.  4. 

ABSTRACT  OP  THE  PROCEEDINGS 

OF  THE 

ZOOLOGrCAL    SOCIETY  OF   LONDON* 

JCarch  Ist,  1904. 
Dr.  A.  GtNTHEB,  F.R.S.,  Vice-President,  in  the  Chaiiv 


The  following  motion,  of  which  notice  was  given  at  the  Meeting 
held  on  February  16th,  was  put  to  the  Meeting  and  declared  to  be 
lost  by  a  very  large  majority  : — 

"  That  it  is  desirable  to  alter  the  hour  of  the  Meetings 
for  Scientific  Business  from  8.30  p.m.  to  5  p.m." 

Dr.  A.  GuNTHER,.  F.R.S.,  exhibited  and  made  remarks  upon 
some  specimens  of  hybrids  between  Reeves'  Pheasant  {Phasiantts 
j'eevesi),    d,  and   the  Silver  Pheasant  (EupLocamus  nyctheme- 

Mr.  Oldpield  Thomas,  F.R.S.,  exhibited  the  skull  of  a 
Buffalo  which  had  been  obtained  by  Col.  Delme-Radcliffe  in 
Ankole,  S.W.  Uganda.  It  was  of  the  Bubaltia  caffer  type,  but 
was  distinguished  by  the  flatness  and  breadth  of  the  palms  of 
its  horns,  as  compared  to  their  convexity  in  B,  caffer,  Mr.  Thomas 
considered  it  to  represent  a  distinct  local  race,  which  he  proposed 
to  call  B,  caffer  radcliffei. 

The  typi(»l  skull  measured  505  mm.  in  basal  length,  the  outer 
spread  of  the  horns  was  1106  mm.,  and  their  palm  was  295  mm. 
in  breadth,  but  only  about  115  mm.  in  thickness. 

An  old  female  skull  was  455  mm.  in  basal  length,  with  a 
gieatest  horn-spread  of  845  mm. 

Mr.  Oldfield  Thomas  also  exhibited  a  rare  Fruit- Bat  of  the 
genus  ScoUmycteriSy  which  had  been  obtained  in  Fernando  Po  by 


*  This  Abstract  is  published  by  the  Society  at  3  Hanover  Square,  Londoa, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  rorers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  '  Proceedings ' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  SUpettcCf  or,  if  desired,  sent  post-free  for  the  sum  of  jSw: 
Shillings  per  aouum,  payable  in  adrance. 
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Mr.  E.  Seimiind,  whose  expedition  had  been  assisted  financially  by 
the  Society's  President  and  by  Mrs.  Percy  Sladen. 

The  Bat,  which  was  the  first  of  its  genus  to  be  received  by  the 
National  Museum,  was  considered  to  be  new,  and  was  diagnosed 
as  follows : — 

SCOTONYCTERIS  BEDFORDI,  sp.  n. 

General  characters  as  in  S,  zenkeri,  but  the  ears  very  markedly 
smaller,  11  mm.  in  length  instead  of  17.  Postocular  spots 
smaller      Interfemoral  more  hairy.     Forearm  48  mm. 

Jlah,  Fernando  Po. 

2'i/pe,  Female.     Original  number  31. 

Mr.  J.  G.  MiLLAis,  F.Z.S.,  exhibited  a  series  of  skins  illustrating 
the  life-history  of  the  Gi-ey  Seal  (I/alichcerus  grypus).  Up  to 
date  this  Seal  had  been  poorly  represented  in  European  and 
American  Museums  and  there  was  no  series  nor  description  of 
the  pelages  in  existence  which  embi-aced  a  complete  account 
of  the  various  types.  The  skins  exhibited  by  Mr.  Millais  included 
every  known  vaiiation  and  had  been  obtained  after  much  labour 
and  several  hunting-expeditions.  A  short  account  of  the  geo- 
graphical distribution  of  this  Seal  was  also  given  by  Mr.  MiUais, 
which  included  many  new  localities  hitherto  unknown  to  zoologists. 

Mr.  J.  FFOLLiorr  Darling,  F.Z.S.,  showed  some  photographs  of 
a  very  large  male  specimen  of  the  Woolly  Monkey  {Lagothrix 
humboldti)  seen  by  him  last  year  in  Southern  California.  He  said 
this  was  much  the  largest  specimen  of  this  Monkey  ever  seen  by 
him,  that  it  weighed  about  55  lbs.,  and  stood  about  3  ft.  high  when 
in  an  erect  position.  The  pai-tiality  it  exhibited  for  standing  erect 
was  very  marked,  as  was  also  the  intelligent  manner  in  which  it 
used  its  tail  to  assist  it.  This  it  sometimes  had  fixed  like  a 
perpendicular  scroll -brace  as  if  made  of  wrought  iron,  and  at 
others  held  on  by  it  to  an  iron  bar  and  so  helped  to  preserve  its 
equilibiium. 

Dr.  Walter  Kidd,  F.Z.S.,  exhibited  a  drawing  of,  and  read  a 
note  on,  the  arrangement  of  hair  on  the  nasal  region  of  the  Parti- 
coloured Bear  (^flluropua  melanolev4^i8\  showing  that  this  was  of 
the  Derivative  type,  in  which  respect  it  diflered  from  the  Ursidje 
and  the  Procyonid»,  and  resembled  the  Felid». 

Mr.  R.  E.  Holding  exhibited  and  made  remarks  upon  a  double 
hetvd  of  a  Lamb  and  the  skull  of  a  Spanish  four-homed  Ram 
fi-actured  in  fighting. 

On  behalf  of  Sir  C.  Eliot,  K.C.M.G.,  a  paper  entitled  «*0n 
some  Nudibranchs  from  Zanzibar  and  East  Africa,  No.  IV.,"  was 
lead      Continuing  his  account  of  the  fauna  of  this  region  the 
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Author  dealt  with  the  genera  ChrwnodoriSj  CaseUa,  Ceratosomay 
Spheerodoris,  Miamira,  and  Orodoria^  and  gave  details  with  regard 
to  twenty-two  species,  eight  of  these  being  described  as  new. 

The  new  species  were  in  colour  a£  follows,  all  belonging  to  the 
genus  Chromodoria : — 

Ghrohodoris  sykesii. — Dorsal  surface  bright  orange,  passing 
into  light  yellow  towards  the  edge  of  the  mantle,  round  which  is 
a  double  border  of  reddish  brown  internally  and  bright  violet 
externally.  With  numerous  rings  of  opaque  white  on  the  back. 

C.  CAViB. — Yellowish  white  with  drab  blotches.  Edges  of 
mantle  and  foot  bordered  with  light  violet.  On  the  back  are 
black  spots  surrounded  by  a  white  line,  also  orange  spots.  Foot 
white,  with  orange  and  black  spots. 

C.  ANNULATA. — Upper  surface  white,  studded  with  yellow  spots 
Round  the  margin  a  border  of  deep  purple. 

C.  SPLENDENB. — Colour  Varying,  being  produced  by  thick  col- 
lections of  purple  and  white  dots,  in  different  proportions  in 
different  places.     A  vivid  orange  border  round  the  body. 

C.  viciNA. — Mantle  and  foot  bordered  with  light  violet.  Middle 
of  the  back  drab-brown  with  violet  spots.  Edge  of  mantle  and 
foot  spotted  with  yellow. 

C.  NiGROSTRiATA. — ^Violet-blue  grey,  with  blotches  of  light 
primi'ose-yellow.  On  the  back  and  sides  of  foot  are  distinct 
curved  black  lines. 

C.  INCONSPICUA. — White  with  opaque  white  spots  and  a  few 
brown  ones  in  the  middle  of  the  back.     Akin  to  C,  albonotata  B. 

C.  PLAVA. — Bright  lemon-yellow,  with  a  blood-red  border  round 
he  mantle-edge. 

A  communication  from  Mr.  Robert  T.  Leiper  contained  a 
detailed  account  of  the  Turbellaiian  Avngina  incola,  which  had 
been  described  as  new  to  science  at  the  Meeting  of  the  British 
Association  at  Belfast  in  1902.  This  Turbellarian  had  been 
found  in  the  accessory  canal  of  several  specimens  of  the  Common 
Heart-Urchin,  Echinocardiuni  cardatum,  collected  from  Karnes 
Bay,  Cumbrae,  N.B.,  in  the  summer  of  that  year.  As  well  as 
forming  the  type  of  a  new  genus  and  species,  it  was  of  interest 
as  being  the  only  recorded  example  of  distinct  parasitism  among 
the  Acoelous  Turbellaria.  A  note  on  the  classification  of  the 
Proporid«e  was  also  included  in  the  communication,  in  which  it 
was  proposed  by  the  Author  to  divide  this  family  into  two  sub- 
families:  (1)  the  Proporinfe,  to  include  those  genera  with  a 
common  genital  atrium,  viz.  Proporus,  Monoporus,  and  Bohmigia ; 
and  (2)  the  Avagininae,  to  comprise  those  genera  with  male 
accessoria  only,  viz.  Haplodiaci'^  and  Aragitia, 


Dr.  EiNAR  LoNNBERG,  C.M.Z.S.,  contributed  a  paper,  iDuBtrated 
by  photographs,  on  two  specimens  of  hybrid  Grouse  between 
Lyrurus  tetrtx  cf  and  Lctgopua  lagopuB  $,  These  specimens 
were  of  interest  in  the  fact  that  there  was  no  doubt  as  to  their 
parentage ;  they  are  now  mounted  and  set  up  in  the  Gothenbui^ 
Museum. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will  be 
held  on  Tuesday,  the  15th  March,  1904,  at  half -past  Eight 
o'clock  P.M.,  when  the  following  commimications  will  be  made : — 

1.  Mr.  F.  E.  Beddard,  F.R.S. — Contributions  to  the  Anatomy 
of  the  Lacertilia.—  I.  On  the  Yenous  System  in  certain  Lizards. 

2.  Mr.  R.  Ltdekker,  F.Z.S. — Note  on  the  Skull  and  Markings 
of  the  Quagga. 

3.  Mr.  P.  I.  Lathy,  F.Z.S.— On  Additions  to  the  List  of  Rhopa- 
locera  of  Dominica. 


Communications  intended  for  the  Scientific  Meetings  of  the 
ZooLOOicAL  Society  of  London  should  be  addressed  to 

P.  CHALMERS  MITCHELL,  Secreta/ry. 

3  Hanover  Square,  London,  W, 
%th  March,  1904. 


No.  6. 

ABSTRACT  OF  THE  PROCEEDINGS 

OF  THE 

ZOOLOGICAL  SOCIETY   OF  LONDON.^ 

Harcli  15tli,  1904. 
Dr.  Henry  Woodward,  F.R.S.,  Vice-President,  in  the  Cnair. 


The  Secretary  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  during  the  month  of  February 
1904,  and  called  special  attention  to  two  male  Asiatic  Wapiti, 
presented  by  the  President  on  February  23rd,  and  to  a  male 
Kiang  {Equus  hemiomba)  obtained  by  purchase  on  February  26th. 

Mr.  Frank  Slade,  F.Z.S.,  exhibits  and  made  remarks  upon 
a  living  Bantam  hen  which  had  on  each  of  her  wings  a  well- 
developed  thumb  and  claw. 

Dr.  C.  I.  Forsyth  Major,  F.Z.S.,  exhibited  a  skull  of  Eyatrix 
leuovra  (presented  by  Captain  Stewart  Douglas)  showing  a  super- 
numerary fifth  cheek-tooth  in  both  sides  of  the  upper  jaw.  The 
superadded  tooth  was  considered  to  be  the  last  in  the  series,  and 
therefore  a  fourth  true  molar. 

1>.  Forsyth  Major  also  exhibited,  on  behalf  of  Dr.  R.  Broom, 
C.M.Z.S.,  two  foetal  Springbok  skulls,  S  and  $,  which  had 
calcified  upper  deciduous  canines. 

A  third  exhibition  by  Dr.  Forsyth  Major  consisted  of  an 
additional  minute  lower  cheek-tooth  occurring  in  a  Middle 
Miocene  Shrew  {Sorex  pusUhia)  ;  this  Shrew  was  intermediate  in 
time  as  well  as  in  the  number  of  its  lower  teeth  between  the 
Oligocene  Prolmorex  and  the  recent  species  of  Sorex, 


*  This  Abstract  is  published  by  the  Society  at  3  Hanover  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  '  Proceedings  * ;  but  it  may  be  obtained  on  the  day  of  pubiication 
at  the  price  of  Sixpence,  or,  if  desired^  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  In  advance. 
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Mr.  G.  A.  BouLENGER,  F.R.S.,  exhibited  a  remarkable  anterior 
paddle  of  an  Ichth yosaur  from  the  Lias  (?)  of  Somersetshire,  for 
which  he  proposed  the  name  Ichthyosaurus  extremus.  This  paddle 
represented  an  exaggeration  of  the  Latipinnate  type,  with  the 
intermedium  articulating  with  the  humerus,  and  with  radial  and 
ulnar  sesamoid  bones. 

Mr.  A.  E.  Pratt  exhibited  a  series  of  skins  of  Paradise-birds 
which  he  had  recently  collected  in  the  Owen  Stanley  range, 
British  New  Guinea ;  also  a  series  of  photographs  taken  by  his 
son  during  a  two  years'  residence  amongst  the  natives  near  tlie 
fi-ontier  of  German  New  Guinea. 

Mr.  R.  Lydekker  read  a  paper  in  which  he  drew  attention  to 
the  occurrence  of  vestiges  of  the  pit  for  the  face-gland  of  the 
Hipparion  in  three  modem  species  of  Eqrnis,  namely,  E,  cfihaUus, 
E,  quagga,  and  E,  Cksinus,  Dr.  Forsyth  Major  having  been  the 
first  to  record  this  in  the  case  of  the  two  last. 

Mr.  Lydekker  then  use<l  this  character,  together  with  certain 
details  in  the  markings,  to  differentiate  E.  huroheUi  from  E.  quc^ga. 
Finally,  the  author  expressed  his  belief  that  certain  alleged  dif- 
ferences in  the  colour  and  markings  of  various  specimens  of  the 
Quagga  were  due  to  fading,  or  to  the  manner  in  which  such 
markings  come  out  in  photographs. 

Mr.  Lydekker  also  read  a  paper  on  the  Wild  Ass  of  Mongolia, 
of  which  an  example  was  in  possession  of  the  President  at  Wobuni 
Abbey,  and  expressed  his  opinion  that  it  was  the  true  Equus 
hemionns  of  Pallas,  and  distinct  from  the  Ass  of  Tibet  and  Ladak. 
The  latter  he  proposed  should  bear  the  name  Equus  hemitmus 
kiang, 

Mr.  R.  I.  PococK,  the  Superintendent  of  the  Gardens,  gave  a 
description  of  a  new  species  of  Monkey  of  the  genus  Cercopiihecus, 
from  Benin,  naming  it  C,  sclatsri,  after  Dr.  P.  L.  Sclater,  who 
monographed  the  genus  in  1893.  C,  sclateri  is  closely  allied  to 
C,  erythrotis^  but  differs  in  having  the  nose-spot  and  ear-fringe 
white,  the  tail  only  partially  red  in  its  proximal  half  on  the 
underside,  and  a  black  occipitel  crown  as  in  (7.  petaurista. 

Mr:  F.  E.  Beddard,  F.R.S.,  read  the  first  of  a  series  of  papers 
entitled  "  Contributions  to  the  Anatomy  of  the  Lacertilia."  It 
dealt  with  the  venous  system  of  Iguajia  tubercukUa^  TUiqtut 
scincoides,  and  Varatius  griseus, 

Mr.  Percy  I.  Lathy,  F.Z.S.,  contributed  a  paper  which  dealt 
with  a  collection  of  Butterflies  from  Dominica,  West  Indies,  of 
which  three  were  described  as  new  and  thirteen  had  hitliorto  not 
bi^en  reconled  from  the  island.     The  tliree  now  species  were : — 
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1.  LlBTTHEA  FULVE8C5EN8. 

Distinguished  from  Z.  carinetUa  Cram,  and  Z.  7noti/a  Boisd.  by 
the  absence  of  any  white  markings  above,  and  from  Z.  terena 
Godt.  by  the  greater  extent  of  black  above  and  the  unicolorons 
character  of  the  fulvous  markings. 

Type.  6  in  Coll.  H.  J.  Adams.     Expanse  of  wings  50  mm. 

2.  Thecla  subobscura. 

Allied  to  T,  vihidia  Hew.,  but  distinguishable  by  the  much 
darker  ground-colour  of  underside  and  the  larger  red  patch. 
Type.  $  in  Coll.  H.  J.  Adams.     Expanse  of  wings  32  mm. 

3.  Thecla  dominicaxa. 

Allied  to  T,  angelia  Hew.  fVom  Cuba,  but  the  smaller  amount 
of  copper-colour  above  and  the  dark  line  of  hind  wings  below  being 
partially  edged  with  red  at  once  sei-ve  to  distinguish  it  from  that 
tipecies. 

Types,  15  d  in  Coll.  H.  J.  Adams.  Expanse  of  wings 
24-30  mm. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will  be 
held  on  Tuesday,  the  19th  April,  1904,  at  half -past  Eight 
o'clock  P.M.,  when  the  following  communications  will  be  made  : — 

1.  Messrs.  Oldfield  Thomas,  F.R.S.,  and  Harold  Schwann, 
F.Z.S. — On  Mammals  collected  during  the  Uganda  Boundary 
Commission  by  Mr.  W.  G.  Doggett. 

2.  Mr.  F.  E.  Beddard,  F.R.S. — Contributions  to  the  Anatomy 
of  the  Lacertilia. — II.  On  some  Points  in  the  Structure  of 
TupiTiambis. 

3.  Dr.  P.  Chalmers  Mitchell. — On  the  Disposition  and  Mor- 
phology of  the  Intestinal  Coils  in  Mammals. 

4.  Mr.  G.  A.  Boulenger,  F.R.S. — On  the  Characters  and 
Affinities  of  the  TiL^iisic  Reptile,  l^elerpeton  elginense, 

5.  Mr.  Herbert  Druce,  V.P.Z.S. — Descriptions  of  some  new 
Species  of  Butterflies  belonging  to  the  Family  Erycinvdob  from 
Tropical  South  Ameiica. 


The  following  Papers  have  been  received : — 

1.  Sir  Charles  Eliot,  K.C.M.G. — On  some  Nudibranchs  from 
East  Africa  and  Zanzibar. — Part  V. 
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2.  Mr.  F.  E.  Beddard,  F.R.S. — Contributions  to  the  Anatomy 
of  the  Lacertilia. — III.  On  some  Points  in  the  Yascular  System 
of  Chanudeon  and  other  Lizards. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zoological  Society  of  London  should  be  addressed  to 


P.  CHALMERS  MITCHELL,  Secretary. 


3  Hanover  Square,  London,  W, 
22?!^  March,  1904. 


No.  6. 

ABSTRACT  OF  THE  PROCEEDINGS 

OF  THE 

ZOOLOGICAL   SOCIETY   OF  LONDON* 

April  loth,  1901 
Dr.  Hekbt  Woodwabd,  F.R.S.,  Vice-Pi-esident,  in  the  Chair, 


The  Secretabt  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  during  the  month  of  March  1904, 
and  called  special  attention  to  a  young  female  Snow-Leopard 
{Felia  uneia),  from  the  Pamirs,  presented  by  Capt.  Mackintosh  ; 
to  two  young  female  Cheetahs  (CyncduruB  jubahu),  from  Somali- 
land,  presented  by  Capt.  Baniard ;  to  adult  male  and  female 
examples  of  the  Nisnas  Monkey  {CercopUhecua  pyrrhonatua),  from 
Uganda,  presented  by  Mr.  C.  R.  Hall ;  and  to  a  Potto  (Ferodic- 
ticus  poUo)  and  two  North- African  Crowned  Cranes  {Balearica 
pavonina),  from  Lagos,  presented  by  Dr.  Macfarlane. 

Mr.  Oldfield  Thomas,  F.R.S.,  exhibited  some  skulls  of  a  small 
North  Australian  Rock- Wallaby  (Perctdorcw  conoinna  Qould), 
illustrating  the  recently  discovered  fact  that  this  animal,  in 
common  with  the  Manatee  alone  of  all  Mammalia,  had  a  con- 
tinuously renewed  molar  series,  fresh  teeth  growing  up  and 
pushing  forwards  from  behind  pari  passu  with  the  fall  of  worn- 
out  teeth  in  front.  No  evidence  was  available  as  to  the  number 
of  successive  teeth  produced  in  the  course  of  the  animaFs  life,  but 
a  minimum  of  seven  molars  (that  is,  three  more  than  the  normal) 
was  certain. 

Mr.  Oldfield  Thomas  also  exhibited  the  skin  and  skull  of  a 
Hartebeest  shot  by  Mr.  F.  J.  Jackson  in  Uganda,  which  he 
considered  to  represent  a  new  subspecies,  and  described  it  as 
follows : — 


*  This  Abftraet  is  published  by  the  Society  at  3  HanoTer  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  ^  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  widi  the  *  Proceedings ' ;  but  it  may  be  obtained  ou  the  day  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Skillingi  per  anuuui,  payable  in  adrance. 
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BUBALIS  JACK80NI  INSIGXIS,  Subsp.  n. 

Allied  in  essential  characters  to  B,  jcusksanif  but  distinguished 
by  having  a  sharply -defined  narrow  black  line  running  down  the 
centre  of  the  back,  and  by  the  front  of  all  four  limbs  being 
blackened,  as  in  B,  lichtensteini. 

Hah,  Maanja  River,  Uganda. 

Type.  B.M.  No.  4.4.19.1.     Presented  by  F.  J.  Jackson,  Esq. 

Dr.  C.  I.  Forsyth  Major,  F.Z.S.,  exhibited  some  remains  of 
Aiithracotherium  obtained  by  Mr.  Oldfield  Thomas,  F.R.S.,  from 
a  lignite  deposit  in  Majorca.  These  remains  consisted  of  two 
second  upper  molars  and  a  beautifully  preserved  penultimate 
light  upper  premolar,  agreeing  with  Anthrcusoiherium  magnum 
Cuv.,  the  predominant  mammalian  species  in  the  lignite  of 
Cadibona  (Liguria).  The  age  of  the  Tertiary  lacustrine  forma- 
tion of  Majorca  was  thus  established  to  be  Middle  Oligocene, 
whereas  it  had  generally  been  assigned  to  the  Lower  Eocene, 
although  Jules  Haime  had,  in  1855,  rightly  guessed  the  true  age. 

Mr.  F.  E.  Beddard,  F.R.S.,  exhibited  and  made  remarks  upon 
a  series  of  Avain  brains  of  which  the  arterial  system  had  been 
injected. 

A  paper  was  read  by  Messrs.  OLDriEU)  Thomas,  F.R.S.,  and 
Harold  Schwann,  F.Z.S.,  giving  an  account  of  the  Mammals 
obtained  by  the  late  Mr.  W.  G.  Doggett  on  the  Anglo-German 
Boundary  Commission,  and  presented  to  the  National  Museum 
by  the  Commissioner,  Col.  C.  Delm6  Radcliffe. 

Twenty-one  species  were  referred  to,  and  the  following  described 
as  new  : — 

PCECILOGALE  DOGGETTI,  Sp.  n. 

Allied  to  and  coloured  like  P,  Minucha,  but  considerably 
lai'ger. 

Dimensions  of  the  type  (male) : — Head  and  body  356  mm. ; 
tail  242  ;  hind  foot  46  ;  ear  25.  Greatest  length  of  skull 
60*5  mm. 

Hab,  Burumba,  Ankole,  S.W.  Uganda. 

Type.  Male.     B.M.  No.  4.2.6.7. 

Tatera  fallax,  sp.  n. 

Size  large.  Coloration  as  in  GerbiUiscus  bohmi,  the  tail  beins; 
similarly  white-tipped.  Upper  incisors  each  witli  a  single  very 
shallow  groove.     Bullae  larger  than  usual. 

Dimensions  of  the  type  : — Head  and  body  160  mm. ;  tail  219 ; 
hind  foot  43 ;  ear  24.     Greatest  length  of  skidl  45  mm. 

Jfab.  Bnninibji,  Ankole. 

Ti/pe.  Female.     B.M.  No.  4.2.6.13. 
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Procavia  bettoxi,  sp.  n. 

Allied  to  P,  sivMmanni  Matsch.,  but  darker  coloured,  the 
general  colour  above  drab-brown,  waijhed  with  a  warmer  tone 
along  the  back.     Skull  markedly  smaller  than  in  P.  atuMmanni, 

Dimensions  of  the  typical  skull,  in  Stage  V. : — Greatest  length 
81  mm.;  basal  length  75*5;  combined  lengths  of  four  premolars 
and  two  anterior  molars  26*7. 

Hah,  Rogoro,  Klikiiyu. 

Type.  Male.     B.M.  No.  0.1.3.5. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  second  of  a  series  of  papers 
entitled  "  Contributions  to  the  Anatomy  of  the  Lacertilia,"  based 
on  observations  he  had  made  in  the  Society's  Prosectorium.  The 
present  part  dealt  with  some  points  in  the  structure  of  the 
'Teguexin  {Tupinambis). 

Mr.  G.  A.  BouLENOER,  F.R.S.,  gave  an  account  of  the  Triassic 
Reptile  Telerpeton  elginenaey  based  on  new  material  recently 
procured  at  Loosiemouth  by  Mr.  William  Taylor.  A  study  of  the 
new  specimens,  and  a  re-examination  of  those  previously  described, 
showed  Telerpeton  to  be  related  to  Procolophon  and  DiadecteSy 
and  therefore  to  be  referable  to  the  Order  Cotylosauria  of  Cope, 
which  the  author  proposed  to  keep  distinct  from  the  Pariosauria 
and  Anomodontia.  Remarks  were  added  on  the  classification  of 
the  Reptilia  in  two  diphyletic  series — Theromora  and  Herpeto- 
morpha  ;  the  former  including  the  Pariosauria,  Cotylosauria,  and 
Anomodontia,  the  latter  all  other  orders. 

A  communication  from  Mr.  Herbert  Druce,  V.P.Z.S.,  con- 
tained descriptions  of  twenty-three  new  species  of  Butterflies, 
belonging  to  the  family  Erycinida:,  from  Tropical  South  America. 

Dr.  A.  Smith  Woodward,  F.R.S.,  communicated  a  paper  by 
Dr.  Robert  Broom,  C.M.Z.S.,  on  the  Theriodont  mandible  and 
its  mode  of  articulation  with  the  skull.  It  contained  an  account 
of  the  structure  of  the  mandible  in  CynognaihuSy  Gomphognathus^ 
and  Trirachodon^  and  the  author  showed  that  the  jaw  was  formed 
mainly  by  the  dentary  bone,  while  the  articulation  was  formed 
entirely  by  the  articular.  A  distinct  splenial,  angular,  and  sur- 
angular  were  recognised.  The  quadrate  was  a  flat  bone  lying  in 
front  of  the  lower  part  of  the  squamosal  and  also  covering  its 
lower  edge.  Lying  directly  inwards  from  the  quadrate  was  a  bone 
which  was  believed  to  be  the  tympanic. 

Dr.  Broom  believed  that  the  mammalian  jaw  was  derived  from 
that  of  the  Theriodont  by  the  dentary  forming  the  articulation 
and  the  articular  becoming  degenerate  and  the  small  membrane- 
bones  lost.  The  malleus  was  believed  to  be  the  hyomandibular, 
and  that  part  of  Meckel's  cartilage  in  the  neighbourhood  of  the 
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condyle  to  be  the  degenerate  articular.  In  the  mammal  the 
quadrate  was  believed  to  be  either  lost  or  represented  by  ih»  inter- 
articular  cartilage. 


The  next  Meeting  of  the  Society  for  Scientific  Business  wiU  be 
held  on  Tuesday,  the  3rd  May,  1904,  at  half -past  Eight  o'clock  r  jc., 
when  the  following  communications  wiU  be  made  : — 

1.  Mr.  Oldpield  Thomas,  F.R.S. — On  the  Osteology  and 
Systematic  Position  of  the  rare  Malagasy  Bat  Myzopoda  aurUa. 

2.  Mr.  F.  E.  Bbddard,  F.B.S. — Contributions  to  the  Anatomy 
of  the  Lacertilia. — III.  On  some  Points  in  the  Vascular  System  * 
of  Chamodeon  and  other  Lizards. 

8.  Mr.  A.  D.  Imms,  B.Sc.  —  Notes  on  the  Gill-rakers  <rf 
Pclyodim. 


The  following  papers  have  been  received : — 

1.  Sir  Oharles  Eliot,  K.C.M.G. — On  some  Nudibranchs  from 
East  Africa  and  Zanzibar. — Part  V. 

2.  Dr.   P.  Chalmebs   Mitchell.  —  On  the  Disposition  and 
Morphology  of  the  Intestinal  Ooils  in  Mammals. 

3.  Dr.  G.  Stewabdson  Bradt,  F.B.S.,  C.M.Z.S.— On  Entomo- 
straca  collected  in  Natal  by  Mr.  James  Gibson. 

4.  Lt.-Col.  J.  Malcolm  Fawoett. — On  some  new  or  little-known 
Butterflies,  mainly  from  high  elevations  in  the  N.E.  Himalayas. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zoological  Societt  of  Lokdon  should  be  addressed  to 

P.  CHALMEBS  MITCHELL,  Secretary. 

3  Hanoteb  Square,  London,  W. 
26^  April,  1904. 
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The  '  Proceedings '  for  the  year  are  issued  in  four  parts,  forming  two  Tolumes, 

as  follows: — 

VOL.  I. 

Fart     I.  containing  papers  read  in  January  and  February,  in  June. 

II.         „  ,,  „     March  and  April,  in  August. 

VOL.  n. 
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*  Proceedings,'  1^,  Vol.  I.  Part  I.  was  published  on  June  9th,  1904. 


The  Abstracts  of  the  papers  read  at  the  Scientific  Heetizigs 
in  March  and  April  are  contained  in  this  Part. 


^"^ 


w^\ 


-^* 


^^ 


:/^ 


^f  > 


k.v^ 


f*C?" 


•s^^^"^. 


.••  A»^-: 


l!.-    -i-:^ 


*^   '• 


^^'^>r 


V 


